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A Novel Method of Testing Cast 
Iron for Hardness. 

Who knows of an entirely satisfactory 
test for the degree of hardness of iron? 
There is a very scientific test in which a 
standard weight falls from a standard 
hight and with a standard punch makes 
an indentation, the depth of which, when 
carefully determined by a delicate and r« 
fined measuring instrument, is taken to 
indicate the relative degree of hardness. 

Chas. A. Bauer, general manager of the 
Warder, Bushnell & Glessner Company, 
at Springfield, O., does it in a much sim 
pler manner by a plan which can be fo! 
loyed by anyone, involves almost no 
special appliances and, we have reason to 
believé, gives accurate knowledge 

From every heat poured in the foundry 
three test bars are cast. These bars are 
12 inches long and .8 inch square se 
tion. They are submitted to transverse 
tests to determine their strength and 
one or more of the pieces are then taken 
to the machine for testing hardness, an 
engraving of which is given herewith. It 
is nothing more than a Pratt & Whitney 
No. 1 manufacturers’ drill with a few 
additions. 

On the pinion shaft which works the 
feed is a disk of wood about 12 inches 
diameter, and passing partly around its 
circumference is a piece of plumbers’ 
chain, to the free end of which is attached 
a wire which passes down through a 
clearance hole drilled in the table; below 
which it carries a number of weights like 
those used on weighing scales. 

At the left of the upper spindle box is 
attached a cyclometer, such as are used 
on bicycles, and in a collar on the spindle 
just below this box there are some small 
pins which, as the spindle revolves, turn 
the star-wheel of the cyclometer and thus 
make it indicate the number of revolu 
tions of the spindle. It does not indicate 
them directly, however, because to do this 
was found to agitate the star-wheel too 
violently. And some pins were removed 
so that the ratio of speed of cyclometer to 
spindle is now such that the reading is 
multiplied by the constant 1.44 to give the 
drill revolutions 

In the chuck is a flat drill 34-inch diam 
eter, and this drill is carefully ground in 
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the tool room by aid of a fixture to a 
known thickness, angle of lip, etc.; though 
this uniformity of grinding is not de- 
pended upon solely for the accuracy of 
the results. 








DRILL PRESS FIXED FOR TESTING 
HARDNESS 


When a test is to be made the test-bar 
is placed on the table and the drill, not yet 
rotating, is brought down upon its sur- 
face, the feed lever is unlatched and eve ry 


thing is as shown; the cyclometer being 


NUMBER 33. 


et at zero. The drill is then started and 
the descending weights provide the sole 
power for the feed. When the drill breaks 
through and the weights fall upon the 


1 ' 
} 


base-plate below, the cyclometer reading 
is noted, and thus the number of revolu 
tions of the drill required to drill through 
the bar is known, 

Previously the number of revolutions 
required for drilling through a bar of 


standard hardness has been determined, 


and by “standard hardness” is meant an 
bial | 


iron Which is not oO 


ard but that it can 


be worked readily and which experience 


has shown to be generally satisfactory, 
both from a foundry and from a machine 
shop point of view 
The number of revolutions required to 
drill through such a bar, with this stand 
rd dr and under the given conditions, 
} 


<nown, or can at any time be demon- 
strated by trial, and the principle of the 
test is based upon the fact that a harder 
or a softer bar will require a correspond 
ingly greater or a less number of drill rev 


olutions to go through it 


Experience has proven that very accu 
rate results are secured in this way, and 
the uniformity in the reading of the 


cyclometer when drilling different holes 
through the same bar is one of the most 
remarkable things about it; this, of course, 
showing that all other conditions remain 
practically constant, and that it is there- 
‘lusion that, when one 
bar requires materially more revolutions 
than another, it is for no other reason than 
because it 1s materially harder 

The writer saw two holes drilled 


through the sa bar; one of them re 
quired 327 revolutions, the other 323; a 
difference of only 1.2 per cent. All condi- 
ditions were the same for these two holes, 
but afterwards the speed of the drill was 
materially reduced and 356 revolutions 


(an increase ot 10.2 per cent.) were re- 


quired for a third hole through the same 
bar [This and numerous other tests as 
well, have demonstrated the curious and 


wholly unexpected fact that, when a drill 

is run below its normal or proper speed, it 

10t merely requires more time to drill the 
, 


, 
hole (which is what we expect), but that in 
the absence of positive power feed, it 
ctually requires the drill to make more 
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revolutions in getting through, which is 
what we do not expect. 

Mr. Bauer’s formula for speed of drills 
is - revolutions per minute. ‘This 
a 
would give 373 revolutions for a %-inch 
drill, and in testing this speed is approxi- 
The effect of 


changing the speed of rotation seemed so 


mated as closely as may be. 


curious that we asked Mr. Bauer for some 
further information regarding it, and he 
sends us the accompanying table: 


Three-eighth-inch Holes Drilled through 
Cast [ron .8 Inch Thick—Different 
Revolutions per Minute. 


Revolutions to 


Time in Sec- | Revolutions per Drill 
onds Minute through 

1 nen 

261 79 345 

139 142 332 

75 238 298 

47 357 280 

39 434 282 


Respecting this table, Mr. Bauer writes: 

“The drilling in this case was done with 
a 3@ drill through the same piece, which 
was practically .8 of an inch thick, and the 
variation of time required was from 39 
to 261 seconds, with a variation of revolu 
tions per minute of from 434 to 79. The 
formula which I adopted many years ago 
for revolutions of drills, which no doubt 
you will remember, is 140 revolutions for 
an inch drill, and inversely as the diam- 
eter of the drill for other sizes. This would 
make the most economical speed tor a 3g 
drill about 373 revolutions per minute, but 
the drill that 


speed, we had to change from 357 to 434, 


as we could not run just 
which was too fast for economical work. 
You will notice that the slower the speed 
of the drill the 


quired to drill through the same thickness 


more revolutions it re 
of metal, and as the speed increased, it 
required less revolutions until we reached 
the economical speed. This is another 
proof of the correctness of my formula for 
speeds for economical work. 

“After these 
peated one of the first tests with 


tests were made, we re- 
a slow 
speed, and got practically the same re 
the first This 


done to prove that the condition of the 


sults as in drilling. was 
drill had not materially changed during 
the test. 

“The drill 


while drilling was 160 pounds, which pres 


constant pressure on the 


sure was taken by actual weights, as we 


did some work under these conditions 
when the work was on a small platform 
scale, in order to show that the pressure 


was constant while the drill was in motion 

“This arrangement for testing the hard 
ness of iron has been proven to be very 
the tests 
practically the same results, 


reliable, as we can repeat with 


and a slight 
variation in the hardness of iron is at once 
detected.” 

The drill-press shown stands in 


Mr. 
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Bauer's testing laboratory and is driven 
by an electric motor. He apologized for 
what he called the crudeness of the ap- 
pliances, and said he would rather wait 
until he had carried out his intention ot 
rigging up the drill permanently, and in 
better form, before having anything pub- 
lished about it, but kindly yielded to per- 
suasion on the point. 

A belt will do for driving, if no motor 
is at hand, and this method of testing, in- 
telligently used, ought to enable any shop 
proprietor or foundryman to know just 
how his castings are, with respect to hard- 
ness, before the machinists find out, which 
is a great advantage very often 

* A s 


The Construction of the Hindley 
Worm—Il. 

The first unexpected peculiarity mani 
fests itself in cutting the wheel, and can 
be best explained by the sketch Fig. 0, 
which, however, represents the hobbing 
of a common worm exaggerated in some 
particulars. The hob blank 
are so geared together that the pitch line 


and wheel 
of the wheel shall travel at the same lineal 
speed as that due to the pitch of the 
hob [ 


This means that, in consequence © 














its increased radius, the speed of the 
outer circumference of the wheel blank 
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IINDLEY FORM OF TEETH. 
will be greater than is due to the hob 
pitch. It we imagine for a- moment the 


cutting to begin with tooth a of the hob, 


will take a bite as shown, but when the 


wheel blank has traveled to a point where 


tooth b acts, the blank will have traveled 


too far. The cut taken by a will occupy 


the position a’, the cut taken by 6 will not 


be central with a’, but offset as shown 


The same action will be repeated by tooth 


c. Meanwhile a similar action in reverse 


order has been going on to the left of 
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tooth a, and when this cut finally leaves 
the hob it will be of the form shown at d— 
which is no more like the shape of the hob 
teeth than if they had never been together. 
Although this action takes place at the 
common 
have 


commencement of cutting a 


worm, mechanics with whom we 
discussed the matter declare they never 
noticed it. With the 
the action 


obliterated as the cut proceeds, because 


common worm, 


however, described is soon 





ig. 8. 


BEGINNING OF CUT. 


the inclined sides of the outer teeth of 
the hob pare down the stepped surface 
as the hob sinks into the blank. With 
the Hindley construction, however, the 
hob teeth radiate in section from the 
worm wheel center, as shown in Fig. 

The sides of the hob teeth facing the 


center of the hob’s length get straighter 
and straighter as they leave that center, the 
last 
shown. 


one being radial to the worm, as 


So far as the insides of the Hind 
concerned, then, there 


ley hob teeth are 


suflicient action to 


S not paring remove 
the ste ps The outer sides do part of the 
but still 


the steps, and the Hindley 


enough to 
hob has to be 


paring, not remove 
so modified as to bring the steps cut down 
to a point where the outsides of the teeth 
This modification has 


Were the 


hob made according to the usual concep 


will remove them 


been made in the hobs shown 


tion, the steps would be even more pro 


nounced than they are shown, but made 


as it is, the hob removes the steps before 
the 
But 


hob, the 


wheel is finished 
Hind 


more 


for this modification of the 


ley initial action would be 
with 


the 


pronounced with the Hindley than 


the worm First because 


common 


teeth are in practice made deeper, gis 


a greater difference in speed between 


pitch line and the outer circum- 
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ference, thus making wider steps, anid as presumed, a true representative of the 
secondly because of the teeth of the wheel, but of its median section only. Were 


Hindley radiating from the center of the the wheel a mere template of thin sheet 


wheel. It is obvious on inspecting Fig metal, it would go in where the cutter 


7 that the pitch at a is less than at 6, head came out, but the actual wheel has 
] 


whereas in the common worm’ these substantial thickness and embraces an 


pitches are equal. In other words, the arc of the worm, and it is at the outer 


increased travel of the outer circumfer- ends of the wheel teeth at f that inter- 
ence of the wheel finds in the common ference occurs 
hob, at the begining of the cut, a pitch Going back to Fig. 7, it will be recallec 
line pitch, while in the Hindley it finds that the pitch of the worm teeth at } 


a reduced pitch. The excess of travel of is greater than at a, and again at the 
the wheel over the pitch of the hob teeth, bottom of the teeth the pitch is. still 
greater, and it is from this in combination 


with the thickness of the wheel that the 


where the cutting is being begun is there 
fore greater with the Hindley form, and 


the steps would be more pronounced but difficulty arises In Fig. 11 the extreme 


for the changes in the hob to be de point a of the tool is at a radius r from 


scribed. the cutter head center, and cuts a cor- 


As we believe this action to be new responding pitch at the root of the worm 
to many, and as perhaps some may even thread. Drawing the rpendicular a b 


> 


doubt its occurrence, we present Figs. 8 we find point c of the wheel tooth, which 


’ ] ? ) , > 
and 9 which are from the wheel already is at the same radial distance r from the 


shown in the general view of the machine, 


Fig. 5. Fig. 8 is a square, front, close 





view of the wheel in the early stages of , ) 
the cutting, and plainly shows the steps, ’ 

as well as the action of the successive 

teeth of the hob. The cutting teeth oi , 
the hob move from the observer, and r 5 PE 
it will be seen how the first (lower) tooth 

cuts out one side of the space in the wheel €a) 
while the second tooth has its point of 
action nearer the center of the space, and r ; 

the middle tooth is truly central with the 

space. Beyond this the teeth act farther J 

and farther away from the center, the ere ng 
last one acting at the opposite side from Fig, I1 


the first one. This action with the machin 
CAUSE OF INTERFERENCI 


In motion 1s extreinely interesting, and 





this cut fairly represents it Fig. 9 is ae , 
itter hea centet t eis at the 
another view of the same wheel from a * 
- 2 P vr PE pepn yr _— » omar men . S ne st eC and 1 wire 1 ‘ rie rit 1 
different point of view, and shows the Fig & STEPPED SIDES OF TERTH AT me speed eq pitk 
. P IEG : , T 7 » worm as that cut by a Point ¢, 
actual form of the steps still more clearly BEGINNING OF CUI a the we ‘3 oy 
. ¢ 1 owe i. & I Ss wit tiie \ ri on the 
Fig. 10 shows the action of the hob sani ; ae 
ircle c which « ee 
. circle d, which wa ot cut by point a 
when the wheel is nearly finished, the 1 . ' lp , 
ut ») , which is ta lial distance 
the steps having been removed as _ will sage 
P ; irom. the center ot the cutter head 
be seen. How this has been accom ; 
Point c of the wheel requires a pitch in 


plished will be seen later 
the worm as cut by a, but tinds one as 


There is another and still more pecu 


, cut by e, which latter is not large enough 
liar development, requiring a change 1 begieee: ‘ 
‘ , to accommodate the whee \t point f 
the worm similar to that required in thi a 
he interference is of course still worse 
hob to get rid of these steps; consequentl: the stalls ' 
but the exp] nation 1 clearest with ref 


this change in the hobwill not be described 

CT ( oO point ¢ 

until the second development has been rence t | 

explained It will thus be seen that a worm and 
} < : 





; ; 
. , " ut the H ‘ ear 1s up 
The fundamental idea of the Hindley - ss 
}« d to be it, 18 a mit | 1mpossi 
gear is that the wheel is cut by a hob pos : ; . 
a bility nd the quest it modih 
which is a true representative of the 
1 tl I ions can be 1 ‘ \ make it 
worm, and the worm 1s cut va cut + 
-_ practicable It w be seen that point ¢ 
ter head which is a true representativ pracei : 
} wl read toc ir to 
, T } i ot the whee +e 1] 
of the wheel. Nevertheless it 1s found oe 
? } y enter the we thre the first g 
that a wheel and aworm so cut will not | , 
Y ) ] estion wou I t I » the wheel 
go together and cannot be made to go to- : 
7 ] hol t do the 
¥ % th op Ww ( l I 
gether. This is a point which ts not read , 
} ] ; ck ‘ ; ‘ té + ’ + + ‘ + is 
ily understood from the gears themselve « . 4] 
; uuld be eat ‘ t Val tle 
. which do not disclose the hidden geom ¥@ 
1 etry of their forms but the reason wi 
. oe ] ' If « 
eluine I | ) l 
be plain from Fig. 11, which is a section Eee. on és 
: nf at | ynly other t vi to cut 
of the worm with a tool of the cutter The « , . 
, ' F 4 yn tl ne 
wav t des o ‘ 
, head in place, and with the wheel shown - ss : Z 
ir ager Fig. 10. COMPLETION OF CUT. idee of the threads at cd, Fig. 7, as it 
* in dotted outline The difficulty grows : ; : hei pone 
s these sides whi te é neir use 


out of the fact that the cutter head is not 
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fulness as wearing surface is, of course, 
at an end, but the opposite sides of the 
worm teeth are unimpaired, and while 
the remaining surface is not so large as 
the Hindley construction is supposed to 
provide, it is still far in excess of what can 
be obtained with a common worm. 
Reference to Fig. 6 will show that it is 


Worm 


LARA DS 








Fig. 2 


R Regular Pitch-Radius 
R, = Increased Worm ( + 2d 
Rz " s “ Hob ( 2d 


MODIFICATION 


+ 


the inner corners of the hob teeth that cut 
the curious stepped surface, and the cut- 
ting away of the inner sides of the worm 
teeth suggest the same line of action with 
the hob teeth. This is, in fact, done, the 
hob being altered in the same manner as 
the worm. The hob teeth not cut 
away sufficiently to entirely do away with 


are 


the initial steps, but only so much as shall 
reduce those steps to a point where they 
will be pared away when the hob sinks 
into the wheel blank. The wheels shown 
in the accompanying illustrations were cut 
by the altered hobs, which, as will be seen 
by Fig. 10, removed the steps before the 
cutting was finished. 

It remains to show how the change in 
the form of the worm and hob teeth is 
made, and for this we refer to Figs. 12 and 
13, of which the former shows the worm 
and the latter the hob. The hob is first 
cut with a cutter head as described, hav 
ing a diameter equal to that of the worm 
wheel. The full line tooth on the center 
line, and the dotted line teeth above, show 
the positions and cuts made. Now when 
this cut is completed, a second cutter head 
is placed in the machine, having a greater 
radius than the first one by the distance y 








AMERICAN MACHINIST 


shown in the engraving. No change is 
made in the gearing which connects the 
cutter head and hob blank, and the new 
head is adjusted so that it shall pass the 
central space on the hob without in any 
way altering that space, but the increased 
speed of the teeth, due to their greater 
radius, causes them to cut out the sides 
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The worm is cut in precisely the same 
way as shown in Fig. 12, a cut being first 
made with a cutter head of the same diam- 
eter as the worm wheel, and a second cut 
following the first with a head of in- 
creased radius, the increase being shown 
by the distance +. 


A large amount of time has been de 





OF WORM AND HOB, 


of the remaining hob spaces farthest from 


the center lines, that is, the lower sides 
of the lower half of the hob teeth, and the 
WVU) y+ 
\s\ “jh lL) =< 
f 
f = 
{+ 








Fig. 34 
THE WHEEL. 


upper sides of the upper half, the position 
of the teeth in the second cutter head and 
the cuts taken by them being shown by 
the dotted outlines. Incidental to this cut 
is a slight jog at the bottom of the space 


shown at aa. 





| Hob 

— - — 7] — 

| | 1 & 
SZ | - 
a i p 
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AND CONTACT BETWEEN TEETH. 


voted to the endeavor to determine the 
values of x and y mathematically, and so 
deduce a formula which should be a guide 
for worm gearing of any size. So far, 
however, this successful. 
The problem is quite complicated. No 
less than five factors enter into it, namely, 
the circular pitch, the number of teeth, 


the depth of tooth, the angle of tooth and 


has not been 


the face angle by which the wheel em- 
braces the worm. For the present case, 
the problem has been worked out at the 
machinist’s court of last resort—cut and 
try. It should be said, however, that the 
distance y for the hob is greater than +r 
for the worm. 

been 


and 13 have 


Stutz, mechanical ex- 


These Figs. 12 
made by Mr. C. C. 
pert of the Sprague Co., with great care. 
In addition to the points already noted, 
Fig. 12 shows the character and extent 
of the contact between the teeth. It will 
be noted that there is no clearance at the 
roots of the teeth, and that the character 
of the contact is very peculiar. While the 
middle tooth engages on both sides, the 
others engage on one side only—the lower 
side for the upper half of the worm, and 


the upper side for the lower half. This 
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that 


means that if the worm drives the wheel the common worm, which latter 1s 
downward, the lower teeth alone act, due to a spur gear and rack only, that ts, 
while if it drives it upward the upper ones in section, at a point only for each tooth 
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An Unique Manufacturing Estab- 
lishment—IL. 


In our issu ) st Ww c Wwe 


Rave 


a 





act. In other words, the arc of action is It is proper to add that the contact shown eral a it of ‘ n of adminis- 
confined to the arc of recess. If the in the drawing s bi verified by cut tration and spe features 
of the « ent the National Cash 
Legis ( pany Dayton, O. Limi- 
t S ¢ e prev | illustration 
+. , 1 
; cxp ‘ ¢ teworthy de- 
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PURCHASED 
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' 
Fig. 15 WI te er in 
Wi \ yp i 
rHeE WORM f —_ ! 
catures, W \ | p ‘ me 
egree to Vv the the es 
tablishment and some of the results of 
the encouragement to or thinkingon 
the part of all connected with it, men 
ae — ea ; pa ail ] tioned in the first referred to 
yo | DATE! “piacep | CITY /CLASS OF GOODS. REMARKS |REMARKS |REMARKS |REMARKS | \ ; 
| prominent teature of the place ts tts 
. STOCA on boards and devices of similar 
ature de signed to ho \ ta glan¢ e the 
ctual condit oO y department of 
the factory or of the work. In the article 
above referred to we ve an example of 
these 
SAMPLE BOARDS 
At Fig. 1 is shown something of the 
noeement of t} nn! oare ic 
AGENT'S “ORDERS OVER TWO MONTHS OLD BOARD.’ sage e sample boards which 


PURCHASING 





Fig. 2. PURCHASING AGI 


INT’S 


“ORDERS OVER TWO 


MONTHS OLD 


BOARI 


worm were to drive the wheel in one di ting a wheel in halves and applying it to = are ed rl ire in 
rection only, that side of the worm oc-_ its worm the form of shelves fitted to slide into 
cupying the arc of approach might be Figs. 14 and 15 are from working draw cupboards What constitutes the outer 
omitted. The drawing shows how su ings of worm and wheel shown in process edge of this shelf, or the lower edge of 
perior is the contact over that secured by of being cut in preceding illustrations the sample board wh« t pulled out, 
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is labeled to indicate the character of the 
samples upon it. One of the boards has 
been drawn out and placed in position 
for photographing. It is devoted to 
locks, of which a great many are pur- 


1214/2 /316. 











Fig. 3. PURCHASING AGENT'S REGISTER 
SHOWING HOW MUCH BILLS ARE 
AVERAGING. 





chased. Below each sample is a card 
giving full particulars—shop symbol oi 
the piece, date of its adoption, number 
used on a machine, by whom it is manu- 
factured, etc. Everything purchased is 
represented on these sample boards, and 
by the system of classification used can 


be very quickly found when wanted. 
DELAYED ORDER MONITOR BOARDS. 
All orders that are for any reason over 
two months old are posted upon a black- 
board, shown in Fig. 2, which is fixed to 
the wall in the room of the purchasing 
Below the 
board are a number of smaller portable 


agent, Mr. Harvey Conover. 


ones, hung by screw-eyes and adapted to 
hold at the top cards bearing the dates 
as shown. When any order for stock is 
made out, its serial number is written in 
the column under the date of the order. 
When an order has been filled, this num- 
ber is simply erased; but those numbers 
which at the end of two months’ time 
are not thus erased are transferred to the 
large board above, and in the same hori- 
zontal line are written the date of the 
order, name and address of the firm with 
whom it was placed, what the order was 
for and the reason why it remains un- 
filled, if there is any reason. An inspec 
tion of the board as it appears in Fig. 2 
shows that there are good reasons for 
delay in some cases, “Stock order” 
means an order for stock to be shipped 
as needed. 

Representatives of specially delinquent 
concerns have been strongly impressed 
by an inspection of this board, and by the 
fact that the names of their concerns 
were repeated frequently upon it without 
good excuse, and have in some cases 
mended their ways. Aside from this, it 
shows at a glance what often requires, in 
other establishments, considerable time to 
find out. 


PURCHASING AGENT’S MONITOR, 
Near the board is a device which may 
be called the purchasing agent’s monitor. 
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It is shown in Fig. 3, and it tells at a 
glance how much per day bills are aver- 
aging for the month to date. A limit is 
set, beyond which it is not desired to go, 
and this monitor always indicates just how 
close to the limit purchases are running. 
In a subdivision of the purchasing agent’s 
department, cash is paid out for supplies 
furnished by local dealers, or for what- 
ever may be purchased or paid for in 
currency. For every such payment a re- 
ceipt is taken, and the date and amount 
of payment are printed upon this blank 
receipt by a “National Cash Register,” 
which also at the same time prints date 
and amount upon a continuous strip of 
paper wound up within the machine, and 
adds up the amounts upon a mechanical 
“totaling” device. 

‘“PREPARE TO MAKE’ REGISTER. 

Fig. 4 shows to purchasing agent, fore- 
men, or whoever may be interested, just 








Fig. 4.6 “PREPARE TO MAKE DAILY” 
REGISTER, PLACED AT MAIN EN 
TRANCE TO ADMINISTRA- 

TION BUILDING. 


what the factory is expected to do—or, 
rather, the rate of production desired at 
the time—and in places within the factory 
these figures are prominently displayed, 
so that he who runs may read, and every 
employé who is in any way concerned 
thus knows what is expected from him. 

MONITOR BOARDS MADE UP OF RECORD 

CARDS. 

Another form of monitor board exten 
sively used here, and which is found to 
save a great deal of time, avoid delays in 
ordering stock, and greatly facilitate the 
orderly movement of affairs, is made up 
of cards similar to that shown in Fig. 5 
This is a card used in the Raw Stock 
Department. In life it is 31% inches wide, 
g inches high. At the upper right-hand 
corner is an eyelet by which is fastened 
to the back of the card a disk of card- 
board having upon it sectors in five dif- 
ferent colors, as shown in Fig. 6. These 
cards, when in use, are dropped into slits 
formed in a suitable rack fastened to the 
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wall of the stock-keeper’s office. When 
in place, only the upper portion of the 
card is visible. As changes take place in 
the condition of the stock to which any 
particular card relates, the proper entry 
is made on the card, and the polychro- 
matic disk is turned to correspond. If 
the disk shows white, the stock is all 
right, and no one need pay any particu- 
lar attention to it; if yellow, there is less 
than a month’s supply of that stock; if 
red, the stock is exhausted. We do not 
remember what black indicates—possibly 
that sentence of death has been or will 
be pronounced upon some delinquent, 
through whose fault the stock has be- 
ceme exhausted; but however that may 
be, a glance at the monitor board made 
up of these cards reveals just what par- 
ticular stocks need attention, and by re- 
moving and inspecting any card, full par- 
ticulars are obtained. 

Similar cards are used in other depart- 
Mr. Hyde, who edits all the com- 
pany’s publications, and has charge of ad- 
vertising and art matters, uses similar 
cards for keeping track of advertisements 


ments. 


- ie: ~ 
va . 
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REDUCED CARD USED IN KEEP- 
ING ACCOUNT OF STOCK, 





COLOR SCHEME. 


Fig. 6. 


ii trade papers, and has an efficient sys- 

tem of keeping account of such adver- 

tisements, and for ascertaining whether 

any given advertisement pays or not. 
CATALOG LIBRARY. 

The treatment of catalogs is a feature of 
the Purchasing Department, and there is 
in course of formation a library, which 
will be composed of trade catalogs. Its 
present capacity is 10,000 volumes, with 
room for growth. 

Owing to the great variety of material 
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purchased, some systematic handling of 
catalogs and price lists became necessary, 
and they are now indexed according to the 
also according to th 


the 


firm names, and 
The ar 
to 


In this lib- 


material found in catalog 


rangements for —s reference seem 


nothing to be desired. 


to be 


leave 


rary system are found a great many 


novel and original methods of keeping the 
} 


obtaining for 


the 


00ks in place; receipts 


loaned catalogs: arrangement of com 


partments: self-conforming divisions, and 


and 
of material in 


cross direct indexing. Every piece 


every catalog is given 


a separate and distinct number, and when 
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fastened 


are for, while in a metal pocket 

to the side of each box are placed blank 
cards which give all particulars regarding 
the stock, such as, time it should be fin 
ished, operations already performed upon 
it, record of inspection, etc. This plan 
not only keeps the shop floors clear and 
clean but it also enables any particular 


ited—it can 
“EA 


lot of parts to be readily 


be in only two places—in the earance 


House,” or in the department of the 
works in which it is receiving or is to 
receive the next operation; and this oper- 
ation and location are indicated by 


records kept in a small office adjacent to 

















one realizes that some of the catalogs so the “Clearance House,” past the door of 
indexed contain 5,000 subjects, he can ap which ail stock of parts must pass 
preciate the thoroughness and the great in going in or out of the “Clearance 
care that is taken in arranging indexes House.” 
At Fig. 7 is shown a portion of a blank 
USE OF DESIGNATING COLORS. ¢ 
used in this office for stock parts of the 
Colors are aiso made use of in connec- ‘No. 35” cash register. These blanks art 
tion with the various machines made in numbered serially shown at the upper 
the factory. For instance, the inspec- right hand corner. One of them is filled 
| ORDER FOR No. 35 STOCK M 7937 
Box No. oo jsalaias 189 
| Name of Piece _ — Line —__Lot No._ 
——S— = = =T 7 + ~ a — ee =a 
ee | ue seis woeaw a 
PERAT : } - 5 | 2 | penan 90 8 REMARKS 
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— 7 a - ian ee + t — 
i] a Lamnastill 4 
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FSS Sa 
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, ———— - if. ae SS 2 a 
Tt 
| —— — . 4 st ak u — aaa = me aime a —_ 
Pieces Received. Date 189 Stock Clerk 
big. 7. CLEARANCE-HOUSE CARD-SHEET FOR KEEPING RECORD OF STOCK 
AFTER IT IS STARTED. 
tors’ benches are divided into sections, out for each lot of parts ordered for this 


inspection of 
The 
displayed 


each section devoted to the 
parts for a certain machine. number 
or title of machine is 
the 


bench on a transparent glass sign the color 


this 
above its section of inspector's 
of which sign is the same as that assigned 
to the particular machine. All for 
this 
to 
takes stock 
the 


than 


parts 


machine are kept in boxes colored 


correspond and no stock mover ever 


in a red box to a section of 
sign is other 


to red 


inspector's bench whos 


red, or pays any attention 


boxes in “Clearance House” or factory 


when after parts belonging to a machine 


whose designating color is blue or ve llow 
THE CLEARANCE HOUSE. 

The inspectors’ benches extend around 
the “Clearance House” which is a room 
at the end of one of the floors of “Ma- 
chinery Hall, 1 which ill stock of parts 

process of manufacture but not at the 
time being worked upon are kept, in the 


colored boxes previously referred to, or 


The 


or in the 


color of a box whether it 
tells at 


otherwise. 


here factory a glance 


what machine the parts contained therein 


to 


stock is, what 


filed and reference 


the 


machine. These are 


them shows just where 
operations have been performed upon it, 
with a corresponding 


and, in connection 


books, whatever else any- 
it the stock 
this department can tell 


the that 


record ke pt in 


one may to know abot 


The 


you 


require 
nen in 


more about stock part any 


given foreman may have in his depart 


than the foreman himself can 


tell 


ment 


usually and anyone who may need to 


know where any lot of stock is, or what 


its stage of advancement toward compl 


tion may be, can inquire by telephone and 
in a few minutes the required informa 
tion in his possession 

\Ir. Chas. Griffith, who has charge « 
the milling machine department, and also 
looks after the forwarding of work 
through the factory, and designates when 
necessary the particular lot or lots of 
stock that must take precedence, depends 
much upon the records kept here, and 


does not have to ask a foreman if he has 


certain stock or what he has done with 
it. The record shows all this quickly and 
infallibly 


23 251 
BUREAU OF EMPLOYMENT 
Much attention is given here to se 


curing adesirable class of employésand the 


“Employment Department,” which is in 


charge of R. T. More, is very highly de- 
veloped and systematized. We all know 
the usual method of taking on new men 
in large establishments located in large 


cities. Every morning a lot of men 


e door inquiring for work. 
(if 


gather about th 


They are treated with scant courtesy 


any whatever) and if no men are wanted 
on that particular day they see no one 
onnected with the factory and are turned 
away. There may be in this crowd of 
men one or more real jewels—men who 
perhaps the next day or in a few days 
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Fig. 8 APPLICANT’S CARD 
may be needed, but instead of being able 
to hire them, inferior men are taken on 


g on the day when 


1 
applyin 


rhis, it is 


om the crowd 


men are wanted almost need 
Its most 
the 


ie best men who offer 


less to say, is very unscientific. 


prominent result is that only by 


nmierest chance are t 


their services employed. 

Here every applicant—at least all who 
may be considered at all likely to be 
available in case of a vacancy—is asked 
the questions necessary to enable a card 

ke that shown in ] 8 to be filled out 
Chis card is filed, and such cards are so 
classified by occupations that when a man 

wanted for any given department, suit 


ble applications for work in that depart- 
ment are read referred to When a 

incy occul t 1 filled first by pro- 
motion | pr t ible econd, from 

ong those ho have previously worked 
o! the cor | y ind have left good 
records: third, by recommendation from 


any employé of the company whom it 1s 
felt would be likely to recommend none 
but trustworthy and desirable persons; 
lastly, choice is made from the list of gen- 
eral application and in making such 








choice the record shown by the card, Fig. 
8, constitutes the guide. 

About 4,000 of such cards are now on 
file, and daily applications for work range 
from 15 to 150 in number, averaging 
about 70. More than half the applicants 


Emplovment Department: 


go ° 
7 — ° 7 42 ttc? 
| F <a 
Why necessary ? —_\, ICAL AD Pi (vot, 


State temporary }> SOP FS SF 
or indefinite } } 

| 

Factory Committee: 


We have investigated the above application and recommend the 


ar 2 
J ial 
employment of ZB SY Core“ 


/, / 
| at the rate of _~' cents per hour. 


0. K.—Factory Committee. 


s ) 
Ry CX (MeL Pte 


It is necessary to employ a hand in my department to do 


duly signed by the Employment Bareaa and Factory Com 


AMERICAN MACHINIST 


ten in duplicate with carbon paper. By this 
system nothing of importance is done re- 
specting any employé without a full and 
complete record which is very easily kept, 
and enables any required information re- 


garding any employé in any department 


< / 


/ 


( (Qhao ~~ Arve 


FOREN AN 


Employment Bureau. 


By. : VF 00. 








Fig. 9 


have no trade and ask for anything to do, 
at any rate of pay. 

When an employé is discharged or 
leaves, a record is kept showing the time 
and cause, and a statement from the fore 
man of his department as to whether he 
would be classified as good, fair or poor. 
There is a complete record of all ex- 
employés that have become such since 
the system was inaugurated, and there is 
also a complete and detailed record of all 
present employés. 

Each employé is represented by a card 
bearing his name and occupation on one 
side, and on the other name, number, 
occupation, time of employment, rate of 
pay, department employed in, whether he 
works day work or piece work, and blank 
spaces for time transferred, time of leav- 
ing, cause of leaving and for remarks. 
These cards are filed in a cabinet and are 
arranged by departments and numerically. 

When a foreman of any department 
wants additional help he fills out the 
upper portion of a blank like that shown 
by Fig. 9 and sends it to the Employment 
Bureau, which recommends a man for 
the place at a certain rate of wages; the 
blank then goes to the Factory Commit- 
tee, whose chairman O K’s it and the man 
is employed. Suitable blanks are pro- 
vided for employment, transfer from one 
department to another, increase of wages, 
and for leaving the company for any 
cause; eight of these blank forms in all 
being used for any given employé who 
may run the whole gamut of variations; 
some of them being manifolded, i. e., writ 


EMPLOYMENT CARD. 


to be instantly available at the Employ- 
nent Bureau. 
THE SCHOOL—A THEATER. 
Perhaps no single department of the 
establishment is more entirely original or 
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floor of the factory and is fitted up as a 
small auditorium with suitable seats ar- 
ranged in circular form and a stage; 
which stage is supplied with propert:esand 
scenery by which it can be made to rep- 
resent the office of a business man, a gro- 
cery store, a dry goods store, a depart- 
ment store, a cigar store, etc. Men who 
are in training to become salesmen come 
here and stay six weeks at the expense o! 
the company. They sit in this auditor- 


ium and see upon the stage a regular 


drama which shows about how various 
merchants act and what they say when 
approached on the subject of the pur 
chase of a cash register; how an expe 
rienced and skilled salesman approaches 
eas 2A aches 
says and how he says it, how he answers 
difficulties 


(probable purchaser), what he 
objections and overcomes 
The student is occasionally required to 
himself to be an actor in such a drama 
and his rendition of his part is closely 
watched by competent but always friendly 
critics who, if need be, offer suggestions 
or make criticisms. 

The space which would be assigned to 
private boxes in an ordinary theater is 
here utilized to exhibit various examples 
of good and bad window dressing for 
different lines of business, a science 
which is made a particular study here 
with the object of enabling salesmen to 
make suggestions to customers. Expe 
rience shows that the realism given to 
the teaching of this school by the stage 
and the “drama of real life’ enacted upon 
it, adds very materially to the value of the 


training given—makes first-class sales- 


A REALISTIC DRAMA IN A FACTORY’S THEATER 


differs more radically from what is to be 
seen elsewhere, than that which is known 
as the school. This is for the systematic 


training of salesmen. It is on an upper 


men of some men who it is thought might 
not otherwise attain proficiency, and is a 
help to all of them regardless of pre- 
vious experience or natural ability. 





























April 1, 1897 


The Submarine Torpedo Boat. 

The Holland submarine torpedo boat, 
now approaching completion at the Nixon 
shipyards, Elizabeth, N. J., cannot fail to 
be of interest to mechanics in general 
As every effort has been made to carry 
on the construction as secretly as possible, 
and as the craft is jealously guarded night 
and day, it is not as yet possible to give 
a minutely detailed account of this new 
departure in marine engineering. It is de 
signed to be in fact as well as in name, 
While it will 
usually move about with at least the con 


an actual submarine vessel. 


ning tower above the waves, it will be 
possible for it, at the will of those in con 
trol within it, to sink entirely below the 
surface, and while submerged and invisi 
ble, to approach a doomed vessel and 
launch the death-dealing torpedo 

The hull of the boat is cigar shaped, 50 
feet 3 inches long and 10 feet 3 inches 


diameter amidships. The shell is of steel, 


inch thick in the center, gradually re 
ducing to \%-inch thick at the ends, with 
a stiffening frame work withi At the 
stern is a three bladed propeller wheel 4 
feet 9 inches diameter, and forward of that 
is the rudder, consisting of tour blades at 
right angles and capable of independent 
movement. There is a foot board ex- 
tending from end to end on the top of the 
vessel, and a telescoping conning tower, 
2 feet diameter, a little ahead of the mid 
dle. These are the only projections from 
the general symmetrical outline of the 
vessel. Provision is of course made for 
discharging the products of combustion 
when working at the surface. 
three Whitehead torpedo tubes, one hori 


There are 


zontal and central forward, one above it 
inclining upward, and also one aft with an 
upward inclination. The openings of these 
tubes are covered with shields when not 
in use. 

The motive power of the craft, except 
for actual submarine operations, is to be 
obtained from oil, a large tank of which 
is located in the bottom. A large storage 
battery provides the means of operating 
when entirely submerged. Large storage 
capacity for compressed air is provided, 
with a maximum pressure of 3,000 pounds. 
The air will be used, of course, for opera- 
ting the torpedos, also for expelling water 
ballast when it is desired to rise, and for 
the respiration of the crew, which will 
never exceed ten men. 

The building of the craft is understood 
to be a strictly private enterprise, and if 
successful, it may be sold to any pur 
chaser. It would, of course, be an easy 
matter to duplicate it quite rapidly. There 
is no apparent mechanical reason why it 
should not accomplish all that is expected 
of it. 


. i 
Will some of our friends kindly send us 


letters received from the Cleveland oil 
swindlers, with the envelopes in which the 
letters have been mailed at Cleveland? 


We have use for some of these envelopes 
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Double-Action Cam Press with some of the m¢ which 1 t not 
Knock-Out. be readily understood without them 
We present herewith some engravings his is the stop gage, and the Knock 
yf a press designed for blanking, drawing OM In the sketches the points rked 4 
and forming articles of sheet metal re those whi e fixed t ( e of 
Che inner or drawing slide is octagonal te macl 
in form and is so arranged that wear can Phe gage f t vn rest 























DOUBLE-ACTION 


} 


be readily taken up and the slide kept in 
proper working condition 
The outer slide is moved by two cams 

one at each side of the central crank, and 
rollers are placed above and below the 
cams, with provision for taking up wear by 
means of the tie-bolts seen in front. The 
press can be inclined if desired 


At Fig. 2 we give some sketches of 


CAM PRESS 


ing upon the die. It is supported by a 
shaft which passes transversely through 
the machine and outside the frame at the 
left this shaft carries a crank which is 


moved by the connection 7. The crank 
-alled double, one part 


referred to may be 
of it only is fast to the shaft, the other 
being loose and carrying the set-screw 


shown, by which adjustment is effected 
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This set-screw forces the fixed portion of 
the crank down and thus raises the point 
of the gage positively, but it is moved in 
the other direction only by the helical 
spring shown, and thus the operator can 
raise the point of the gage at any time, 
simply lifting it by hand. This gage con- 


J 





F 


a OE 


AND GAGE MECHANISM. 


SKETCH OF KNOCK-OUT 


trols the movement of stock across the die 
and a steady pull can be exerted upon a 
strip of stock which will be held and re- 
leased at the proper moments and in the 
proper positions. Motion for this is de- 
rived from a face cam which is cut in the 
inner side of the friction brake disk as in- 
dicated. 

It is sometimes important to force a 
blank out of the die as soon as formed and 
for this the cam B gives motion to the 
connection J which, by means of the crank 
arm shown, moves the arm F upward and 
upon this arm rests any straight piece 
adapted to enter the die from below and 
force out the blank. 

The machine represents the latest prac- 
tice in this line of work, and is built by 
The Stiles & Fladd Press Co., Watertown, 
Ne % 

A A A 


The Safety Governor of the Sprague- 
Pratt Electric Elevator. 

The use of a governor for releasing 
spring guide-rail gripping devices on ele 
vators, whenever the speed exceeds a cer 
tain limit, is, of course, quite common, 
and a more or less similar application oi 
governors for stopping other machinery 
whenever the speed becomes excessive is 
occasionally met. So far as our observa- 
tion of such devices has extended, all of 
them, except the one here shown, depend 
upon the simple pull of the balls at the 
higher speed for releasing a catch holding 
a weight or spring, which, when released, 
actuates the safety stop. The weak point 
of this arrangement, which will be ap- 
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parent to any mechanic, is that the catch 
and its connecting mechanism are only 
occasionally brought into use, and during 
long periods of inaction they are liable to 
become set in their position and require 
a much greater force to operate them than 
intended, or than was found necessary 
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under test conditions with everything 
clean and freshly oiled. Under such cir- 
cumstances a much higher speed of the 


governor is necessary to develop the cen- 
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shown in the accompanying engraving. 
It is, however, of much wider application 
than to elevators, and is consequently of in- 
terest to all interested in this line of work. 

In this device, centrifugal force is not 
depended upon to actuate the catch, but 
merely to put the governor balls in a posi- 
tion such that they mechanically engage 
the catch, when the energy due to the 
speed of the balls and their attached heavy 
driving pulley, together with the pull of 
the driving rope, are available to operate 
the catch. The principle will be seen to 
be entirely new, and the operation quite 
different and much more certain than 
with the usual construction. There is 
no friction to resist the movement of 
the balls, except that of the pins on which 
they turn, which is so small it may be 
left out of account. The balls are hence 
certain to expand at the speed for which 
they are set, and once expanded, engage- 
ment and action are certain. 


The arrangement is attached, as shown, 
to the cross-beam of the elevator—in 
some cases above the cage, but more usu- 
ally below it. The grooved pulley will be 
seen at a, being driven by the usual rope, 
the weights bb being mounted directly on 
the side of the pulley. The weights are 
held inward at normal speed by the spring 
c coiled around a stud which projects 
from the center of the pulley. Lugs will 
be plainly seen upon the outer sides of the 
weights, these lugs normally revolving 


just inside the arm d. When, however, 





SAFETY GOVERNOR OF THE S?PRAGUE-PRATT ELEVATOR. 


trifugal force required to operate them 
than was expected; or it may even happen 
that they refuse to act at all until such 
speed has been reached that disaster has 
already resulted. 

In elevator work it is, of course, par- 
ticularly desirable that the safety stop 
shall operate as intended, and this has 
led to the design of the arrangement 


the balls are expanded by a slight in- 
crease of speed, these lugs engage the arm 
d, knocking it sharply to the left. This 
turns the shaft to which arm d is keyed 
(key not yet inserted in the machine 
shown), and through arm e and link f, 
withdraws the catch g from the pin shown, 
thereby releasing the pin and allowing 
a powerful spring not shown to act 
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through powerful wedges and jaws and 
grip the guide rail with a force of many 
tons. Should the first blow fail to trip 
the catch, it will be followed by others 
in rapid succession. 

Another 
this device is that it acts only when the 
Of the 


balls will fly out at any increase of speed, 


highly ingenious feature of 


elevator is descending. course, 
no matter in which direction the elevator 
may be moving. The nature of the de- 
vice permits it to be set for speeds but 
slightly in excess of the normal, and the 
balls are hence liable to go out when the 
car is ascending at a speed slightly above 
normal, due to an unusually light load, or 
other cause. It is not, however, desirable 
to have the grip operate under these con- 
ditions, for obvious reasons, and with this 
governor they will not thus operate, since 
the balls will then revolve in the direction 
opposite to that 
catch. On the contrary, the arm d will 
be given a series of blows in the direction 


necessary to trip the 


which will tend to engage the catch more 
deeply, though it cannot do so, as the 
catch is so shaped as not to permit it. 
A A A 

The Burglar’s Use of Electricity. 

Lieut. Samuel Rodman, Jr., who in our 
columns exposed the unsafety of safes, 
and showed how completely they were at 
the mercy of the expert burglar and the 
modern high explosives, has now shown, 
in the how the 
electric current may also be brought into 


“American Electrician,” 
service, how holes are fused through safe 
walls with astonishing rapidity, and safes 
may be cracked with greater ease than 
ever before. He shows how holes were 


made through 3'4 inches of metal in from 


three to five minutes. Connection may be 
made by the burglar with an electric-light 
wire, or a street railway line, or a storage 
battery in any convenient location may 
be used, and in addition the kit required is 
a small and simple affair 

The writer, in his concluding sentences, 
“All and built to 


day—no matter what the make—are re 


says: safes vaults as 


duced to the same level of insecurity; and 


all alike—manufacturer and banker—will 
learn, if he so desires, the truth of this 
statement. 

> - * x x * 


“Where then shall we find the prima 
facie barrier which shall be infallible, and 
the vast funds 
and valuables now so absolutely unpro- 


behind which amount of 
tected shall be perfectly and unfailingly 


secure? Developments must surely come 


to meet the existing condition of affairs.” 


Much of the high-sounding talk regard- 
the 
modern naval development, seems to be 


ing peace-preserving tendencies of 
discredited by the disgraceful and out- 
naval 
the 
If there is no better use 


rageous uses to which European 


vessels are at present being put at 


island of Crete. 


for them, the quicker they are destroyed 


the better. 
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The Philadelphia Water-Tube 
Boiler. 


The above boiler, built by the Philadel 
phia Engineering Works, Limited, seems 


to have a number of interesting features 


out of the usual run of steam boiler prac 
The arrangement adapted is, as will 


simple one, and 


tice. 
be seen, an extremely 


every important feature is quite clearly 
shown in the single outline cut herewith 

The initial idea in the designing of this 
steam generating apparatus evidently has 


been to secure, first of all, the best possi 


= = 
1. ain ¥ ot am 
fe) cH 
po, ofo 
ofl : 
| 
4 
3 
a a) a : 











Ges 


( 





THE 


ble conditions for the burning of the fuel 
shall 


little 


so that the greatest amount of heat 
There 
doubt that over anxiety as to the absorp 
the 
interfered with thorough and economical 


be developed from it. can be 


tion of the heat by water has often 


combustion. In the present case.the fur 
1 combustion chamber, is entirely 
the the 


The boilers are made in pairs, one of each 


nace ¢ 


outside walls enclosing boiler. 
pair standing directly in front of the othe: 
with a central transverse wall, not extend 
ing to the full hight of the boiler cham 
ber, between them. There are two steam 
drums above and two mud drums below, 
connected by a sufficient number of ver- 


tical water tubes 


PHILADELPHIA WATER-TUBE 


<6 ~~ 

Although the sid ew which we g 
ol the tubes shows them staggered, sO 
that there is no visible space between 
them, a transverse section would show 
that the tubes are arranged in fore and aft 


; between the rows 


rows, so that the space 

are somewhat wider than the diameter of 
the tubes. This makes it a simple matter 
to get at the tubes and to take them out 
or put them in through the upper open 
ings, closed with doors, in the lront and 
back walls. There are no openings in the 
side walls The heated gases from the 
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BOILER 


h tl bric] | 


furnace pass through the brick arches, up 
the front set of tubes, over the central wall 
and down the back set of tubs leaving 


and passing to the chimney 


The drum 


the chamber 


from the bottom both top and 


bottom, are connected by large cross tubes, 
which permit a perfectly free circulation 
of the water. The bottoms of the lower 
drums and the tops of the upper ones, 


are spherical with a radius equal to the 


diameter of the vertical cylindrical pot 


is taken in from the 


tion. The feed water 

back of the back drum and the steam is 
taken out from the front of the front 
drum. The water level is preferably about 
one quarter of the hight of the upper 
drum. The tubes in all boilers are 4 inches 
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diameter. Twenty sizes of the boiler are 
now made, ranging in capacity from 60 to 
260 horse-power. 

4 A A 


A Table of Cost of Steam Power. 

The following interesting and valuable 
table of the actual cost of steam power 
under various conditions was embodied 


in a recent address by Chas. E. Emery, 
Ph.D., before the Rensselaer Polytechnic 
Institute, Troy, N. Y., upon “The Elec- 
trical Transmission of Energy.” The 
table is given with the author's explana 
tions: 

‘The accompanying table shows the 


cost of steam power under conditions dif 
fering as to type of engine and amount of 
power required. There 


are sO many con 


ditions affecting the problem that the sub- 
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given for the larger engine is 0.69 of a 
cent. In ordinary practice, with variable 
power such cost is about one cent per 
or one 
or 


horse- 
$30.80 
horse-power continued 
per day and 308 work- 
ing the year. For small 
gines this cost will be increased to about 


horse-power per hour, 


power hour, is called, 
per per 


for hours 


as it 
year 
ten 
days in en- 
214 cents per horse-power hour, or $77 per 
For very small 
still higher.” 


lhorse-power per year. 
prices will be 
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Letters from Practical Men. 
Balancing Reciprocating Parts of 
High-Speed Engines. 

Editor American Machinist: 
read with the greatest interest 


engines the 


I have 
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stroke, to ensure silent running. Mr. 
Porter is right in supposing that the rank 
and file would be curious to know why he, 
the great leader, did not adopt this me- 
thod in the Porter-Allen engine; and his 
reasons, given in your issue of February 
11th, are most instructive and interesting. 

Putting aside the vexatious question of 
clearance, which affects only the economy 
and confining ourselves solely 


of steam, 


to the balance of the engine, we see that 
he has no objection to vertical vibrations, 
either in the horizontal or vertical engine, 
avoid horizontal vibrations 
that 


more 


but seeks to 
While all 


vibrations are 


will agree the horizontal 
the 


will object to a system of 


seri jus, no one 


balancing which 
obviates both. 
Next 


we see that he could not wholly 


ject cannot be fully presented in so small the letters of Mr. Griffin in your issue of counterbalance the reciprocating parts 
Cost oF STEAM Powek. 
1 ” 3 j 6 s 8) 11 15 
COsT PER NET HORSE-POWER 
Per Hour for Sinking Per 
Net Per Per Fund, Taxes and In- Hout Total Total per Year 
2 ‘i AWE © er : surance ; 5% of total or pet our of 30 our 
RIND OF ENGIN! Horse | Hour Mend 7 = ~~ cost added to Coal Pree ee 
Power. for C val ry Sup} lies —————== | Labor 
Lead agg Labor and 5” Interest|10¢ Int’r’st and For5¢ For 10%! ror For 1 
yer to Mt 1% teres Btle ort or 1 orf or 10 
Repairs. and Divi- and Divi- ones = Int’r’st Int’r’st/Int’r’st Int’r’st 
dends dends — 
“ents Conts Cents Cents. Cents. Cents Cents. Cents.| Dolls. Dolls 
A ‘Ordinary Non-Con- sata 25 ‘i . esr snl ara < 
inary Non-Con 10 =.9705 1.00 28 .1948 2921 2.25 2.45 2.54 ($75.46 $78.31 
densing 
} Automatic Cut - off ie nme ee, ; ‘ : 
B \ut matic L- 0 "5 5556 37 19 2110 3165 11 1.33 | 1.43 10.96 44,04 
Non-Condensing 
~ omatic Sut - off . ‘' a ' . ‘ 
C |Automatic Cut 150 4239 5 14 1948 2921 814 || 1.01 | 1.11 31.11 34,19 
Condensing 
Compound Condens- on ere = ™ 6 we “_ oF 101 9 
D mpound 250 3465 4 09 2078 3117 .607 915 | .919! 25.18) 28.40 
ing | 
ms ia . ener |_ 
- 
+, Triple Compound . ary 220 oxny . . : oo 
BE; Trigte Compon 500.2697 Al 08 .2338 3307 | 460 = .694. 811 | 21.38) 25.06 
Condensing | 
*As stated in the text, the coal per hour has been calculated on a conservative basis designed to represent average practice 
rather than the results possible with apparatus in perfect cc ndition. The basis is 42 pounds of feed water per H P. per hour for line 
A. 28 pounds for line B, 22 pounds for line C, 18 pounds for line D, and 14 pounds for line E, and evaporations per pound of coal of 
744 pounds for line A, 8: 25 pounds for line B, and 8S 5 pounds for the remaining lines. With engines of the kind stated, proportioned 
for the work and in good condition, the water c onsum ption should be 2 pounds less foreach engine, and an evaporation of 9 pounds 
of water or better per pound of coal could frequently b2 obtained. As the costs are generally stated for the indicated horse- 
power, it should be noted that a friction of 10% has been assumed to cover losses not only in the engine, but due to transmission to 
a jack shaft. For engines running 24 hours per day, the allowance of 10% of the fuel for starting and stopping fires should be 
decreased, Engines generally keep up their economy for long periods, but the amount of’coal is frequently increased by careless 
ness in connection with the selection of tue fuel, the firing, care of the boilers, etc.; so, even if the engines require 2 pounds less 
water than assumed, the coal required generally costs fully as much as stated. 
a compass, but the table gives a general January 21st and of Mr. Porter in that of horizontally, decause his engine had a 


idea of the details of the cost of steam 
power, and shows the approximate costs 
The calcu- 
lations are based upon coal at $3 per ton, 


under conditions to be stated. 
which will apply to a large number of 
The table shows that the cost 
of a horse-power for a working year of 
308 
holidays) and for ten hours per day, 
shown in column 12, from $75.46 down to 
$21.38. The latter result can, however, be 
obtained under experimental conditions. 
For every hour in the year these prices 
would become $213 and $61, respectively. 
The cost of a horse-power for an hour 


locations. 


days (which excludes Sundays and 


is, as 


February 11th, on the above subject. 
Indeed, the sight of a letter written by 
Charles T. Porter brought back the re- 
membrance of the pleasure with which, 
years ago, I first read 
absorbing demonstration of 
the effect of the inertia of the reciprocat- 


more than twenty 
his intensely 


ing parts on the pressure exerted on the 
crank-pin. To many thousands of engin- 
eers of all nations, the perusal of that ar- 
gument has been an intellectual treat. 

It is now clear that, as Mr. Griffin has 
stated and Mr. Porter has confirmed, the 
inertia should absorb at least all the steam 
pressure at the the 


commencement of 


le crank disk. ‘That is, if I correctly 
read between the lines (and of course I 
because the bal- 
ance-weight was not in the center-line of 
the and horizontal 
couple was produced, which was reversed 
twice in every revolution. 

Mr. Porter does not allude to the fact 
that the horizontal effect of the revolving 
counterweight is the same on both cen- 
ters, while, with a finite connecting-rod, 
that of the reciprocating parts is greater 
on the near than on the far center. We 
know he is fully aware of this, because in 
his book on the indicator, he has taught it 


SZ 
am open to correction), 


engine, therefore a 
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to us all. But supposing this difference 
to be a minor matter, it would be as well 
to have a system in which the balance was 
absolute. 

Now the frank and candid 
manner in which Mr. Porter has owned 
his difficulties with the 
gine, and his admission that things have 
the 
refers, I venture to put forward an argu- 


seeing 
Porter-Allen en- 


advanced since time to which he 
ment to show: 

First—That even at the speed adopted 
by Mr. Porter the pressure on the crank- 
pin can be relieved to a far greater extent 
than he achieved. 

Second—That both the horizontal and 








BALANCING RECIPROCATING 


bal- 


anced; and that even the obliquity of the 


vertical vibrations can be perfectly 


connecting-rod need not introduce a want 
of balance. 
Third 


a single crank engine, it being possible 


That this can be done even with 


to counteract the couple produced by the 
non-coincidence of the planes of motion 
of the crank-pin and counterweight. 


Now I maintain that the only perfect 
way of balancing is to balance reciprocat- 
ing weights by reciprocating weights, and 
revolving weights by revolving weights. 
If you balance a reciprocating weight by 
a revolving one, you introduce an unbal- 
anced vibration at right angles to the one 
you have succeeded in suppressing. There- 
fore I would arrange an engine as shown 
in the figure. 

A small cross-head attached to the tail 
piston rod and jointed by links to two 
beams, rocking about their centers, the 
outer ends of which are similarly jointed 
tc two weights guided to move parallel 
to the piston. These weights are equal and 
their sum is equal to the reciprocating 
weights, in which is included a fraction of 
the weight of the connecting rod, which, 
for brevity, I will call half, but which may 
be obtained thus: 


Place the rod in a horizontal position 


with its ends resting on two weighing 


machines, the supports being exactly un- 
and big 


end brasses, respectively. Then the weight 


der the centers of the small end 


registered by the machine supporting the 


PARTS OF 


AMERICAN MACHINIST 


small end must be included in the purely 
reciprocating weights, while the remain- 
der must be considered as revolving with 
the crank-pin. Of course one weighing 
machine will suffice. 

In a double crank engine the revolving 
weights (i. e., the crank-pin and half the 
connecting-rod) will be balanced by equal 
weights on each crank, the sum of their 
moments being equal to the moment of 
the revolving weights 

Then I think it will be admitted that: 

First 
ing parts, with their links and beams, and 


The inertia of all the reciprocat 


the consequent reduction of pressure on 


the crank-pin, is more than double that of 
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HIGH-SPEED ENGINES 


} 


an engine without the reciprocating bal 


ance weights. 


Second—Both horizontal and vertical 


vibrations are suppressed, whatever be the 
length of the connecting-rod. 
Next we 


come to Thirdly, the case of 


a single crank engine. How are we to bal 


ance the revolving weight; how bring 


the counterbalance into the plane ot mo- 
tion of the crank-pin and connecting-rod? 
Why, simply by employing the difference 
instead of the sum of two moments, to 
counteract the moment of the crank-pin, 
etc. That is, let the 


opposite the crank-pin, more than balance 


main counterbalance, 


it, and restore the balance by a subsidiary 
counterbalance in the direction as 
the farther the 


placed so that the resultant of the centrif- 


same 


crank-pin along shaft, 


ugal forces of the two counterbalances 


is not only equal to that of the crank-pin, 
Thus let 
the moment of the crank-pin and half the 


etc., but lies in the same plane 


connecting-rod be represented by the fig- 


ure 3; make the main counterbalance 4, 
and the subsidiary 1: placing the latter 3 
times as far from the main counterbalance 


as the crank measured along the 
shaft. Then 


balance. 


pin 1s, 
these 


rorces 


three paral l 


[ hope someone will put this to the test; 


it could be tried on an existing engine 


without great expense. I am too busy to 


try it myself at any rate, that the 


suggestion some ort 


ih 


may interest 


\. MATTHE’S 


above 
vour readers e 


Glasgow. Scotland. 
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Allowance for Press Fits. 
Editor American Machinist: 

In reading your article in issue of Jan 
uary 28th on fits, I am inclined to think 
that you are a little wrong 
have had and still have, considerable prac- 
in that | 
fitting, 


tice 


I will give what I find about the 


x2 


thing in fitting wrought iron shafts to cast 


iron hubs, from 4 to 8 inches diameter: 

Diam Allow. Pressure will be 

4 inches 1060 25 to 30 tons 

. = ; 3 t 4 

( 1 , 4o t 4 

7 7 50 to &5 

This is when the fits are from 6% to 743 

inches long lo be sure, iron will vary 
some; but you will find that making the 


allowance I have given is about the thing, 


take one with another. In fitting an axle 
to a steel hub, 5 in. bore, 5-1000 I find is 


enough to get 35 or 40 tons pressure. I 


have found this out by experience. If 
there are others that don’t think I am 
right, would like to hear from them 


EXPERIENCI 


{We are glad to receive, and would 
gladly receive more, such statements of 
actual practice Their evidence is of 
course incontrovertible Ed. ]} 


A A A 


Calipering a Kettle—A Handy 
Dratting Set. 





Editor American Machinist: 

Having been recently called upon to 
test and examine a pair of cast-iron o1 
gun-metal kettles, it became necessary to 
determine ipproximately the thickness of 
the metal ry was quickly done, as 
shown in Fig. I, @ representing the ket 

A 
ie 
kes 


~ 


tle, and b an improvised calipering in- 
Upon the ground, near the 


four of 


strument. 


kettle, lay several pieces of board, 


which were selected and placed as shown 


at b. The two short pieces were nailed 
solidly to one of the long pieces, and a 


served to 


With 


nail to the other, at ¢, 


single 


hold a and 6b firmly in place the 


tool completed as above, it was placed 
upon a kettle, one leg being inside, the 
other outside thereof The free ends of 
the boards were brought together upon 
the metal forming the kettle, close to the 
top. A mark was then made at a, fair 
with the movable leg of the caliper c. The 
instrument was then pushed further down 
towards the bottom of the kettle, and 


another mark made upon a, parallel with 


the Half-a-dozen measurements 


side cs 
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were made as above, both at the top and 
bottom of the kettle; then the instrument 
was removed, and the movable arm being 
placed fair with the marks scored, the 
thickness of the kettle at any given point 
could be measured direct. The tool was 
crude, but it did the work in a very good 
fashion. 

A handy T-square has been carried 
a couple of years in my pocket, together 
with a small pair of compasses and a 2 


inch 60 and 30 degree triangle. Fig. 2 is 
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Fig. 2 


the T The head is 3 inches long 


and the blade 6 inches. The square is 


square, 


composed of two pieces of maple glued 
together, and fastened in no other way. 
It is not necessary that T-squares should 
be exactly square; that is, that the 
head should form an angle of go 
degrees with the blade. Instead of this, 
the head may be considerably out of 
square and do no particular harm. Real 
ly, the T-square is only a parallel ruler for 
the draftsman. Only straight lines are 
drawn to it, and under no circum- 
stances should a T-square be reversed 
and put on crosswise of the board for per 
pendicular lines. Use a triangle for this, 
and don’t abuse time and labor by trying 
to get the blade of a T-square exactly 
square with the head 

My pocket drawing-set consists of a 
pad of cross-section paper, having the 
section lines drawn about ™% inch apart 
These pads come about ™% inch thick, and 
they make excellent drawing boards until 
they are worn down very thin, when they 
may be reinforced by placing the nearly 
used portion on top of another partly used 
pad and securing it thereto with a little 
mucilage The triangle shown in this 
drawing is a 30-degree and 60-degree, 
about 2'4 inches by 4 inches, as may be 
noted by looking at the section lines 
With the addition of a pocket-case con 


taining a small pair of compasses, a good 


deal of very accurate sketching may be 
done during leisure moments. 
JAMES F. HOBART. 
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Helping the Crank Over the Center. 
Editor American Machinist: 

Perhaps I may be allowed to remark 
that the inventor of that help-her-over- 
the-center device, in your issue of Febru- 
ary 18th, was aparently in too much of a 
hurry to finish his invention. It certainly 
could be made to show itself to better 
advantage than in the cuts given. Re- 
ferring to Fig. 4, if you will kindly repro- 
duce it, calling it here Fig. 1, the dotted 
lines which I have added will show that 
while the air is compressed, as it was as- 
sumed to be, in the left-hand cylinder, 
and its piston has therefore more lifting 
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Fig. } 


power than the other, its leverage is re 
duced so that its apparent advantage is 
lost. Now, the location of the eyes might 
be changed so that this would not oc 
cur, and the lifting piston might have 
the advantage of leverage as well as of 
pressure. If the eyes were placed as in- 
dicated by the dotted lines, it will be seen 
that the leverages would be very differ- 
ent and more satisfactory. This con 
struction would change the shape of the 
connecting rod, which would be a simple 
matter, but the interference with the 
crosshead would be more serious. This 
also could be got along with by means 
of a bifurcated rod straddling the interfer 
ing parts, or some similar device. 
Another point worth thinking of is, 
that in the arrangement as shown, the 
entire device is suspended from the cross 
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head, thus giving all that weight for 
it to carry in addition to the downward 
thrust of the rod. If the vibrating arm 
were pivoted upon a fixed pin at A, 
Fig. 2, and the central arm were round and 
telescoped, the upper part which connects 
with the crosshead sliding over the lower 
part which swings upon the fixed pin 
below, then the pressure in both the air 
cylinders would have a lifting effect upon 
the crosshead, and so tend to reduce its 
working friction, instead of increasing it. 
This arrangement is sufficiently shown in 
the sketch. 
MoRRIS FULTON. 
Philadelphia. 
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LIFTING THE CROSS-HEAD 
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CHANGING THE LEVERAGE 
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Weight of Reciprocating Parts of 
High-Speed Engines. 

Editor American Machinist: 

January 21st, Mr. 

Griffin has raised a question as to the cor 


In your issue of 


rectness of the usual method of propor- 
tioning the reciprocating parts of steam 
engines, for the purpose of equalizing the 
pressure throughout the stroke. 

It seems to me that his argument is de 
fective in some points; at any rate, I have 


constructed a pair of diagrams, Figs. 1 


and 2, showing steam expansion and com 
pression curves, combined with diagrams 
of acceleration forces, forward and return 
stroke. The point of cut-off was chosen 
at one-sixteenth of the stroke, and a clear- 
ance of 7 per cent. The initial pressure 
is 100 pounds, gage, and back pressure 2 
pounds. The ratio of crank to connect 


ing rod is %. The average value of the 
acceleration force at the beginning of the 
stroke is equal to the initial steam pre 

square inch 


sure, or 100 pounds per 


Therefore, at the beginning of the for 
ward stroke, with the ratio of crank to 
connecting rod chosen, the acceleration 


force is % X 100 116 


pounds per square 


inch, while at the beginning of the return 
stroke it is 83 pounds 

\n inspection of the diagram for the 
forward stroke shows that at the begin 
ning of the stroke the pressure on the 
crank pin is opposite to the direction of 
the stroke, and the reciprocating parts are 
This condition 


being dragged forward 


continues up to the point B 

The diagram for return stroke shows 
positive forward pressure between points 
A and B, but at B there is an abrupt ri 
versal of pressure, and the pressure is 
again reversed at C Assuming dimen 
sions of cylinder equal to 14x 16 inches, 
and 250 revolutions per minute, the weight 
of reciprocating parts necessary to give 
this accelerating force is 1,083 pounds 

It seems to me that this excessive 


weight, together with the reversals of 


pressure when cutting off at a very early 
point constitute two serious objections 
Figs. 3 and 4 show the same diagrams 
as Figs. 1 and 2, but with a mean accelet 
ating force at the beginning of the stroke 
of 30 pounds instead of 100 pounds, cor 


responding to a total weight of 325 pound 


It will be seen from an inspection of 


these diagrams that the pressure upon the 


crosshead pin reduces to zero at A, owing 
to compression, and that during the re 


mainder of the stroke there is an increas 


ing pressure in the opposite direction 
which equals BC at the end of the stroke 


if the valve has lead. It will be seen that 


‘ 


1 
Ll 


lis final pressure at the end of the strok 


is approximately equal to the initial pre 


sure at the beginning succeeding 
stroke The reversal of pressure takes 
place, not at the end of the stroke, but just 
previous to it, at .4, and the pressure in 


the opposit 


/ 


ipplied in 


ually, the distance 


stantaneously, Dut grace 
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A B corresponding to a movement of the 
crank of 38 degrees for the forward and 


27 degrees for the return stroke. The 


broken lines show the distribution of 


pressures corresponding to a cut-off of 
one-fourth stroke For this cut-off the 
\ 


he er weight ows to bette dvantag 

W e tor the ghter we git ne reversa 

yf pressure takes place at 4, much nearer 
| 


ARTHUR L. WESTCOTT 
\eoricultural College, M 
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Formula for Line Shaft Collars. 


Editor American Machinist 

In a recent issue of your paper 
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The City Factory Building. 


Much is being said continually of the 
growth and development of the tall office 
buildings in the large cities, and much 
speculation is indulged in as to the ulti- 
mate results that may follow their general 
establishment. It is, no doubt, necessary 
and proper to limit these buildings, as to 
hight and other particulars, within rea- 
sonable bounds, and when this is done, it 
must be conceded, certainly by those most 
familiar with them, that the new office 
buildings are a great success. They con- 
centrate business and greatly facilitate its 
transaction. Those who occupy them were 
never so comfortably, so safely, or so 
healthily situated. 

Much less has been said, and much less 
seems to be generally known, of the 
simultaneous growth in our large cities 
of buildings intended for an entirely dif 
ferent purpose. Buildings of the highest 
class, architecturally, are being erected, 
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merely as a means of reasonably profit- 
able investment, and with the design in 
view of their exclusive use for manufac- 
turing purposes. They are designed not 
merely for light manufacturing, but for 
the heaviest. Rooms of any size may be 
secured in these buildings, or entire 
floors, or whole buildings, with any 
amount of power that may be desired, 
with electric lights, heat, water and eleva- 
tor service. Manufacturing firms are go- 
ing into these buildings, not as a make- 
shift or as a temporary arrangement, but 
with the full intention and expectation of 
permanent establishment. The Garvin 
Machine Works, of New York, when they 
were burned out a year ago, found near- 
ing completion a typical city manufactur- 
ing building, the property of the vastly 
wealthy Trinity Corporation, and were 
enabled to secure the entire building upon 
along lease. Some other buildings of the 
same type may have a dozen or a score of 
occupants, all absolutely independent of 
each other, and each provided with just 
the facilities that it needs. 

These buildings, with the facilities they 
offer, cannot fail to have a powerful influ 
ence in promoting the development of 
small manufacturing enterprises. They 
not only make it easy for such concerns 
to make a start, but they can also live and 
grow and still find accommodation. If 
an ambitious young machinist wants to 
make a start ina small way, he needs only 
his tools, and need not trouble himself 
about providing a power plant. If any 
specialty is to be manufactured, the pre 
cise machinery for that product is all that 
is required. If the business grows, as it 
must to live, there are possibilities of al- 
most unlimited expansion simultaneous 
with the growth. 

As these investment buildings compete 
with other lines of investment, the profits 
to be realized from them will ultimately, 
if they do not now, range low, so that the 
service they render to the tenants is usual- 
ly cheaper than they individually could 
provide for themselves. This is especially 
true of the power supplied, both the gen- 
eration of the power and the cost of at- 
tendance being much smaller for the larger 
installation than would be possible for a 
number of smaller and isolated units. The 
factory building, equally with the office 
building, realizes the benefit of the 
cheaper construction possible under the 
modern methods It is quite possible 
that the modern city building, exclusive'y 
for manufacturing purposes, may prove as 
great a success as the modern office build 
ing. 


A A A 


Iron Rust. 

Tt is no news that iron and steel will 
rust. That, if iron and steel are used for 
building purposes, the buildings may be 
expected to weaken to the danger point. 
if not to tumble down, in the course of 
two or three generations is, however, 
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somewhat newsy. A note of alarm of this 
character has been sounded, and para- 
graphs in the same line are in all the 
papers. We are told that it is difficult, if 
not impossible, to find any rustless coat- 
ings for iron or steel, and that, therefore. 
they are steadily and rapidly rusting 
away before our eyes, or, more correctly, 
the process is going on, hidden in the 
walls of our modern buildings. 

Now, this is undoubtedly a false alarm. 
The lamp-post on the corner reassures us. 
No police officer requires a certificate of 
its age before he ventures to recline 
against it. There is no need of alarm 
about our buildings, so far as their rust- 
ing away is concerned. They will prob- 
ably stand safely as long as it will be ¢e- 
sirable to have them stand. When we see 
how our business buildings are pulled 
down and built up again, over and over, ‘t 
can scarcely be believed that even those 
now going up are to stand forever. We 
venture to predict that, when they do 
come down, they will not be rusted down. 

As an argument by which to justify the 
alarming proposition referred to, it has 
been stated that when the “New York 
Times” building in this city was pulled 
down a few years ago, the iron beams of 
it, after less than forty years of service, 
were so eaten by rust as to be even then 
ina dangerous condition. The actual fact, 
upon the testimony of the owners, was 
that the beams referred to were in excel- 
lent condition, and were used again in the 
new building, so that a reference to this 
case gives us a positive assurance of safety 
instead of the reverse. Those longest and 
most intimately familiar with iron and 
steel, and their lasting qualities when no 
special efforts are made to preserve them, 
can afford to treat lightly the tales of the 
alarmists as to their ephemeral existence, 
especially when the accumulated knowl- 
edge of the years is challenged to pre- 
serve them. 

There are conditions under which the 
corrosion of iron and steel goes on rapidly, 
and here, curiously enough, rust seems to 
assume a beneficent aspect. If rust is bad, 
it is not all bad. The most active rusting 
going on, that we know anything about, 
is in the warships of the world. Rust does 
not seem to be nearly so active in the 
merchant marine. It eats away millions 
of dollars of value, or at least of cost, in 
Uncle Sam's little fleet every year, not- 
withstanding other millions of dollars 
spent in continually scraping off the rust 
and repainting. This is where the benefi- 
cent function of the rust comes in. If the 
ships did not rust out so that we could 
keep on replacing them, we certainly 
could not keep in fashion, and if fashion 
is anywhere imperative it is certainly in 
ships of war. We are not in the swim if 
we are not in the fashion in armor and 
equipment, and rustless coatings could 
only be inimical to safety, and their em- 
ployment could only be at the suggestion 


of an enemy. 
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Foreign Postage. 

A valued correspondent points out that 
our note of March 11th on insufficiently 
paid foreign mail matter, failed to call 
attention to the difference in the unit of 
weight for domestic and foreign mails. 
With domestic letters a single rate of two 
cents is collected for each ounce or frac- 
tion thereof, whereas with foreign letters 
a single rate of five cents is required for 
each half ounce or fraction thereof, so that 
a letter weighing 34 ounce which would 
go for a single domestic rate, would re- 
rates, or ten cents 


quire two toreign 


Moreover, the amount collected on in 
sufficiently paid matter is double the de- 
ficiency—that is to say, a 34-ounce letter 
with only a five-cent stamp affixed would 
be charged with ten cents on its delivery. 

\ domestic postal card (one cent) will 
be transmitted to foreign countries fully 
additional one-cent 


paid if it have an 


stamp affixed, or if mailed without such 
stamp, it will be transmitted, but subject 
to the collection of double the deficiency, 
or two cents, on delivery. This informa- 


tion is official from the postmaster of this 


city. It applies, of course, to countries 
within the postal union only 

The one-ounce unit of weight for do- 
mestic matter has led to the general use 
of heavy paper here, and no doubt this 1s 
the cause of much of the difficulty—many 
letters which would here go for a single 
rate requiring two rates if they are to be 
sent abroad. It would seem to be excel 
lent sense to use thinner paper for foreign 


letters, as is universal in Europe 
A A A 
Technical Books. 


Scarcely any identical question oftener 
reaches the editorial desk of the “Amer 
ican Machinist” than the one which asks 
if “Mr. J. G. 


chanical drawing are 


A Meyer's articles on me 
to be published in 
We have 


2 of this work, 


book form, and if so, when.” 
just received Parts 1 and 
which is to be published in 24 parts, one 
of which is expected each month here 
The 


devoted himself almost exclusively to the 


after until completion author has 
work of preparation for the past eighteen 
months, and has found it advisable to re 
write the entire series and make new en- 
gravings. Our readers need scarcely be 
informed that this work has been done 
in the most thorough and conscientious 
manner—its author is incapable of doing 
work in any other way His skill as a 


draftsman is also clearly shown by the 


engravings, which are not the result nor 
examples of engravers’ art, but of the 
authors’ skill and long practical experi 


board 


graving is new, has been made for this 


ence at the drawing Every en 


book, is an exact mechanical reproduc 
tion of Mr. Meyer's personal work, and 
will show to the student precisely how 
every line is made by an experienced and 
skilled man. The first number, which in 
troduces the subject and treats of the gen 


as illustrations of 
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eral broad principles underlying the art 
of drawing, contains beautifully executed 
and complete working drawings of a mod 
ern engine lathe, and it is evident from 
this that the drawings alone are likely to 
prove well worth the cost of the books 


The second number treats of the instru 


ments, their care and methods of use; 


introduces the subject of drawing the 
various geometric figures most used in 
machine drawing, and the text is fully 


explanatory of every step taken. Me¢ 
chanically—i. e., as regards paper, typog 
raphy, etc.—the books are elegantly got- 
ten up, and there can be no doubt that 
many students of the art of mechanical 
drawing, both young and old, will find 
them an invaluable assistance. The parts 
before us contain 30 and 32 pages, re 
spectively, with 


10x I4 inches, margins 


wide enough to permit trimming to 
standard 9x 12 inches, if thought desir 


able 


sold by subscription at 50 cents each, and 


The numbers are designed to be 


are published by the Arnold Publishing 
House, 16 Thomas street, New York 
4 A A 


Fine Points in Lubrication. 
Some weeks ago we noticed a book en 
titled 
Lubricants in Horology 


“Friction Lubrication and _ the 


This book 1S 


a treatise on oils and on the methods of 


designing pivots for clocks and watches 
with a view of securing effective lubrica 


tion, as well as Jong life and retention of 
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Fig. J 
FINE POINTS 
the oil in the bearings Some of the 


methods employed are refinements which 


would strike a machinist as rather fine 
haired, but they are given in all serious 
ness, and we take it to represent the estab 
lished practice of watchmakers. We re 
produce two engravings from the book, 
which we think will interest our readers, 


refinements with which 


machine constructors generally are not ac 
quainted 

The two force sto be considered by the 
watchmaker in so designing a pivot that 
the oil shall remain where it 1s wanted, 
ion and the attraction 


ittract 


are capillary 


IN 


which all bodies have for one another, 
which between the earth and another body 
we call gravity. 

Fig. I is a section of a watch pivot 
bearing, and we are seriously told that: 

1. The oil-sink O is made deep and nar- 
row, because capillary attraction is greater 
between surfaces near together than be- 
tween those farther apart; a narrow sink 


thus increasing the hold of th 


e bearing on 
the oil. 

2. The shoulder is beveled off at P to 
make a similar use of capillary attraction, 
since by this construction the tendency is 


to keep the oil at the center instead of en- 


couraging it to spread over the shoulder 
bearing 

3. The boss B, the back taper 7 and the 
groove G, are provided, in order to re- 
move metal which, if present would by 


gravitational attraction tend to draw the 


oil away from the bearing 


Fig. 2 shows a section of the balance 
wheel jewelled b« 1 n connection 
with which we are told that the hole jewel 
is made ci ex abov o that pillary 
attraction shall draw the oil to the center 
and counteract the tendency of the sur- 


rounding parts to attract it away from the 


bearing Meanwhile the sides aa’ of the 
jewe etting re cut bacl nd the back 
tape n ke t ‘ on explained 
ibove In oiling tl bearing, the author 
nsists that the oil uld never be al- 
lowed to touch the setting, because if it 
or reaches the joint t! ipillary at 
, | 
, 
—Ew > J 
\ 


1 , 
i Va f 
Fig. 2 
LUBRICATION 
traction of that joint will soon draw the 
oil from the bearing 
A A A 
It is reported that the United States 
Government, upon the advice of Capt. W. 
T. Sampson, Chief of the Bureau of Ord 
nance of the Navy Department, has bought 


outright the Sponsel rapid-fire gun patent 


for fifteen thousand dollar It is under- 


stood that this is done as a 


protection 


against the prospective demands of the 
pany, which con- 


Dashiell, 


the Hotchkiss and other rapid-fire gun 


American Ordnance Con 


Driggs-Shroeder, the 








262-34 


The steamer ‘“Kasbec” a few days ago 
towed into the port of New York the 
long-missing ship “T. F. Oakes,” which 
she picked up in a perfectly helpless con- 
dition, many of the crew having died and 
the rest being sick in their berths. In get- 
ting the hawser aboard for the tow, the 
line fouled the propeller of the steamer 
and wound around between the hub and 
the stern post, finally blocking the shait 
so that the engine could not be turned 
The engineer un- 
coupled the shatt at the after coupling 
and blocked it apart with wooden liners 
an inch thick, thus lengthening the shaft 
that amount, and the screw was then en- 
abled to turn. The daily papers, of course, 
told the story that the engineer rigged up 
a wooden shaft with which he brought the 
vessel in. 


either ahead or astern. 


A A A 


Commercial Review. 


New York, Sarurpay Eventne, Marcu 271TH 


STEAM POWER MACHINERY. 


In the short interval which has elapse-l 
since our last report upon this subject, 
the change which has taken place in the 
general status of the engine business has 
been slight. At that time, four weeks 
ago, the market had not begun to move: 
so it is hardly to be supposed that by this 
time the volume of trade could be very 
large. Few sales of any size are reported 
by sellers in this quarter, and it must be 
acknowledged that a period of substan- 
tially improved trade has not yet set in. 

But yet it seems that the undertone of 
the market is more hopeful, that its atmos- 
phere is more exhilarating, and that its 
position is stronger. These qualities are, 
it is true, experienced in a very mild de- 
gree, and when we remarked their seem- 
ing existence to a member of a leading 
engine company he replied that our state- 
ment was the best news he had heard: 
yet we are persuaded that they are, in 
some measure, a fact. The advancing 
season is bringing with it more show of 
business in the shape of inquiries. Of 
course this is but natural, and the increase 
is not all that might be expected. 

A source of demand which now is some- 
what in evidence, is found in electric rail- 
ways. It was noted some time ago that 
projects for some new underground con- 
duit trolley systems had materialized in 
this city, the contracts for the electrical 
machinery having been let: and there are 
others from which the engine and boiler, 
as well as the electrical, people may soon 
derive benefit. One or two parties see 
improvement in the demand from indus- 
trial sources, though as yet we are re- 
luctant to say that anything to boast of has 
taken place in that line. It is generally 
believed, and undoubtedly with justice, 
that business in the West is stagnant; yet 
the Weston Engine Company, Painted 
Post, N. Y., inform us that out of eight 
engines for which orders have been taken 
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by them within a week past, six are for 
the West; the distribution being as fol- 
lows: Chicago, three; Ohio, two, and De- 
troit, Philadelphia and Brooklyn, one 
each. 

As to the demand from the local build- 
ing trade, contracts for heating and light- 
ing goods have recently been placed for 
an important addition to the Standard Oil 
Company’s building, on lower Broadway. 
Three Ames engines, driving, by direct 
connection, Crocker-Wheeler dynamos, 
with Harrison feed-water heater, are in- 
cluded in the plant, as we are informed by 
Evans, Almirall & Co., 
pressure piping, etc., and also that for the 
Borgfeldt building, on Worcester street, 
in which four Delaney boilers, a Berry- 


who do the high- 


man heater, etc., will be used. 

Certain pump companies are reporting 
improved conditions. One states as fol- 
“For quite a while past a gradual 


improvement has been experienced by us. 


lows: 


Within a couple of weeks this has de- 
(Continued on page 35.) 
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Business Specials. 


Gear wheels, gear cutting. Grant; see page 16. 


Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct- 


Engine Castings 4% to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Send $1 to the Tabor Mfg. Co., Elizabeth, N. J., 
for improved stop-motion revolution counter. 


Selden Packing for stuffing box. with or without 
rubber core. Rando) ph Brandt,38 Cortlandt st..N.Y. 
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Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Mech. dftmn. dsrs, pos.;12 yrs.exp. 147 Am. Macu. 


Capable young designer and dftmn.. 3 yrs_ office, 
8 yrs. shop exp., desires pos. Box 150, Am. Macu. 


Tool maker, also gig work, used to micrometer 
measurements, management of milling and grind- 
ing machines. Box 144, AMERICAN MACHINIST. 


Sober and reliable pattern maker desires a 
change of position. Alon match boards; married: 
location immaterial. Box 145, AMER. MACHINIST. 


Draftsman wants situation; machine shop, pat- 
tern shop and drafting room experience; good ref- 
erences; good habits. Box 146, AMER. MACHINIST 


Mechanical draftsman having extensive exp. in 
designing marine, stationary high speed engs and 
dredging machy. wants pos. Box 143, AM. Macu 


Wanted— Position as machine shop supt. or fore- 
man by thorough practical mechanic: steady and 
reliable, with wide experience in managing men 
to best advantage. Address, Box 148, Am. MAcu. 


English Trade—Engineer and salesman (now in 
New York) well known in Great Britain, wishes to 
represent American mfr. of specialties in tools or 
machines; comsn. or salary. Box 142, Am. Macu 


Double entrv bookkeeper, stenographer or trav- 
eling-salesman desires pos. Can furnish first class 
recomdtns. as having served in above capacities 
Nine years office exp. Address Clerical, Am. Macu. 


Competent draftsman, 12 years exp.. good de- 
signer Of spel. mchy., etc.. a patient worker on diffi- 
cult problems, with ability in overcoming engrng. 
lifficulties, seeks pos. Designer, care Am. Macu. 


A skilled designer and builder of special machy. 
is open for engagement; many yrs. exp. in origi- 
nating and perfecting automatic machy. and im- 
proving mfg. processes; highest ref.. covering en- 
tire reeord. Address Box 65, AMER. MACHINIST. 
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Situation wanted by electrical and mechanical ex- 
pert who can design and superintend construction 
of bigh grade direct current elec. apparatus; cap 
take full charge production and keep cost at min.; at 
present supt. of stm. eng. and mchy. mfg. co. em- 
ploying over 75 men; 10 yrs. exp. Box 152, AM. MACH. 


Help Wanted. 


Help Wanted—Good pay for leisure hours. 
W. Lord, Philadelphia, Pa. 

Wanted—First-class tool maker, one used to die 
work. Apply, Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 


Geo, 


Wanted— Good al!-around mechanic as machinist 
and pattern maker. Good position for the right 
man. Address, M. P., AMERICAN MACHINIST. 


Wanted—Foreman brass moulder with thorough 
knowledge mod. fdy. requirements. Give experi- 
ence, age and wages expected. Box 141, AM. MACH. 


Wanted—A rapid and accurate detail draftsman 
and tracer. Address Robert W. Boenig, care The 
Nichols Chem, Co., Laurel Hill,Queens Co.,L.1.,N.Y. 


Wanted—Machinist as instructor in trade school; 
must not use tobacco or alcoholic beverages: state 
age, experience and salary desired. 149, Am. MAcu. 


Wanted—Draftsman and designer; one used to 
mining and marine work. State experience, age 
and salary required. Address Box 151, AM. MACH. 


Wanted—Number one foundry foreman, who 
understands melting iron and best way of getting 
out castings, modern shop. Pig Iron, Am. Mac. 


Wanted— Engineer for 400 H.P. Corliss type eng., 
Westinghouse 150 H.P. eng., 50 H.P. upright eng. 
Cmpsn. pumps. etc. Must be first-class machinist, 
sober and steady. Will be provided with ast. and 
fireman. Write. giving recommendation, wages 
expd., age and nationality, to Manufacturer, care 
AMERICAN MACBINIST. 


Wanted—A first class, sober, reliable field fore- 
man, to build tanks. smoke stacks, water towers, 


ete. Must be capable of estimating costs on field 
work and keeping his labor within estimate. 


Would be located in New York and used in that 
city and surrounding territory. Address, stating 
experience, etc., Field Work, care Am. Macn 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be fon 
warded, 


Cheap 2d h’d lathes & planers. S.M.York,Clev'd,0O. 
F.A.Welles, Milwaukee, Wis. 
J. Kelsey, 


Calipers & Gauges. 


Draftsmen’s new conveniencies. D. 
New Haven, Conn. 


The Dutton Wet Twist Drill-Grinder is sold by 
the Garvin Machine Co., New York City. 


Best and cheapest Bolt Header, made by Baush 
& Harris Machine Tool Co., Springfield, Mass 


Models, experimental and small special machy. 
built. Write to Crocker & Lawson,Binghamton,N.Y. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


We makea specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown. Ohio. 


Wanted—Every reader of this paper to send 35 
cents for The Tool Catalogue. See Montgomery's 
advertisement on page 38 of this edition. 


Model Locomotives— Complete castings, latest N 
Y. Cen. standard, up to date; 4c. in stamps for cat- 
alog. G. H. Olney, 163 Herkimer St., Brooklyn, N. Y. 


For Sale—Garvin No 2screw mach. wire fd.,tools, 
fixtures, chuck: also B. & S. No. 2 U.M. mach., large 
stock cutters, mach. new, Jan. Box 1380, Am. Macn’ 


Wanted—An Idea. Who can think of some sim- 

le thing to patent? Protect your ideas; they may 

ring you wealth. Write John Wedderburn & Co., 
Patent Attorneys. Washington, D. C., for their 
$1,800 prize offered to inventors. 


Business Opening— Foundry and machine business 
in East Tenn. Arare optnty. fora bus. man, machin- 
ist or molder wishing to go south; only bus. of kind 
in growing mfg city of over 4,000 population; reason 
for selling wish to engage in another line of bus. For 
further particulars ad. Box 101, Harriman, Tenn 
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>» IMPROVED .. 


[5-inch Hendey Shaper. 


Latest Improvements. 
Useful Attachments. 
Strong and Powerful. 


+--FOR... 


Die Work, Tool Room or General Shop Work. 


AAAA 


The stroke can be adjusted for curves with machine in motion. 
The stroke can be adjusted for angles with machine in motion. 
The stroke can be adjusted for irregular work with machine in 
motion. [It has adjustable table for planing taper work; table 
can be removed for fastening work to apron. Has a strong 
graduated swivel vise. Quick work, rapid changes, modern ideas. 








this cut shows how stroke can be adjusted with machine in motion by micrometer; adjustment fine 
and delicate. SEND FOR CIRCULAR. 


AA AA 


THE HENDEY MACHINE Co. 
TORRINGTON, CONN. 


Agents for the Pacific Coast — PACIFIC TOOL AND SUPPLY COMPANY, San Francisco, Cal 


E ( CHAS. CHURCHILL & CO., London and Birmingham. 
Lropean ” SCHUCHARDT & SCHUTTE, Berlin and Vienna. 
Agents, 

EUGEN SOLLER, Basel, Switzerland. 





veloped into a fairly brisk business; so 
that our office force is kept well employed 
We have recently taken orders for two 
elevator-pump outfits Several water 
works are about on the point of making 
installations, one or two of them having 
already awarded contracts 
THE ENGLISH PRESS ON AMERICAN IRON 
TRADE COMPETITION, 

A report of United States Consul 
Tucker, written from Birmingham, Eng- 
ast monthly 


land, and published in the 
volume of consular reports, shows how 
the “Daily Post,” of that city, regards the 
importations of American iron. It says: 
“There is nothing new, of course, in the 
importation of American pig iron, which 
can be produced now at prices with which 
English and Scotch smelters cannot pre 
tend to compete, but it certainly is a new 
departure for American-made steel billets 
to be selling in the English Midlands 
The revival of business in the United 
States [’ lis distance lends enchantment t 
the view] is already lifting the cost of pro 
duction in the States, and if English 
manufacturers could see their way to 
cheapen production on this side by the 
adoption of American plantsand processes, 
there would be little to apprehend in the 
future from American competition For 
the moment, however, it must be ad 
mitted that in certain lines we are beaten 
by our American competitors.” 
MISCELLANEOUS. 

There is now a brisk demand for nails, 
and according to the “Journal of Com 
merce,’ New York, rumors are afloat of 
a certain “gentlemen’s agreement,” which 
is, it would seem, the ghost of the defunct 
Cut and Wire Nail Manufacturers’ Asso 
ciation. The cut nail manufacturers east 
of the Alleghenies have agreed that the 
price be advanced to cents per keg. 

The Diamond Match Company, it is 
said will furnish machinery for a plant in 
Brazil, capitalized at $1,000,000 or more, 
which will supply all the matches for that 
country. 

Quotations. 


NEW YORK, Monday, March 29. 
Iron—American pig, tidewater delivery: 


No. 1 foundry, Northern.......$12 00 @$12 50 
No. 2 foundry, Northern....... 11 50@ 11 75 
No. 2 plain, Northern.......... 10 50@ 10 75 
Gray Forge.. errr &§ - Fk 
No. 1 foundry. Southern... 11 25 @ i1 75 
No. 2 fonndry, Southern... . 10 50@ 10 75 
No. 3 foundry, Southern....... 10 00@ 10 25 
No. 1 soft, Southern........... 10 75 @ 11 00 
No. 2 soft, Southern..... 10 25 @ 10 Bo 


Foundry forge, or No.4 Southern 10 25 @ 10 50 

Bar Iron—Base—MIll price, in carloads, on 
dock: Common, 1.00 @ 1.10c.; refined, 1.10 @ 
1.25¢c. Store prices Common, 1.30 @ 1.40c.; 
refined, 1.40 @ 1.50¢ 

Tool Steel—Ordinary sizes, standard quality, 
6@i7ec.. with some brands perhaps a little 
less: extra grades, 11 @412c.; special grades, 
1l6c. and upward. 

Machinery Steel — Ordinary brands, from 
store, in small lots, 1.60 @ 1.65¢ 

Cold Rolled Steel Shafting—Base size, 2.50 
@ 2.55, in small lots, from store. 

Copper—Carload lots, Lake Superior ingot, 
11% @ 12c.: electrolytic, 11% @ 11\%c.; casting 
copper, 11 @ 11%e. y 

Pig Lead—In carload lots, 3.40 @3.45c., 
f. o. b. 

Pig Tin—For 5 and 10-ton lots, 13.30@ 
13.3h¢e., f. o. b. 

Spelter—In carload lots, New York delivery, 
4.15¢., f. o. b. 

Antimony—Cookson’s, 7% @ 7%&c.; Hallett’s, 
6% @ Te. 

Lard Otl—Prime city, present make, com 
mercial quality, in wholesale lots, 39 @ 41c. 





AMERICAN MACHINIST 








Manufactures. 


At Arlington, Mass., H. H. Buffum will build 
a machine shop. 
At Denver, 


by George G. 


Col., a foundry will be erected 
Jackson. 

At Chicago, Ill, Jacob Birk is to make an 
addition to his factory. 

The factory of Messrs. Esterbrook, Camden, 
N. di altered. 

The F. D. 
been formed 


will soon be 
Hart wire 
at Detroit, 


and iron works has 
Mich. 

The new electric power-house at Northboro, 
Mass., is nearing completion. 

The McKenne Rolling Company, 
Ill., will erect a new steel works. 

Millard & Co., North Adams, Mass., 
to add new machinery to their plant. 

J. F. Kenmerer, Berks street, Philadelphia, 
Pa., will make an addition to his mill. 

At Millville, N. J., Wood, of Phila- 
delphia, will build a window-glass plant. 

S. H. Wiley, Salisbury, N. C., intends to in- 
stall machinery for paper box manufacture. 


of Joliet, 


intend 


George 


The Rand Drill Company, of Tarrytown, 
N. Y., is erecting an addition to its works. 

Mr. Elan Zimmer, of Piqua, contemplates 
the erection of a new mill at Hopkinsville, 
Ky. 

The sawmill of H. S. Austin, at Edwards 
ville, N. Y., has recently been destroyed by 
fire. 


At Nyack, 
to erect a 


Me ee a 
building for 


McConnell proposes 
manufacturing pur 
poses. 

At Sing Sing, N. Y., 
Sullivan Marine 
pushed. 

The John P. 
of Augusta, 
future. 
The mill of 
fontaine, Wabash, 
stroyed by fire. 

The foundry of the 
pany, at Glenville, 
stroyed by fire. 


the 
Engine 


completion of the 
Works is being 


King Manufacturing Company, 
Ga., Will erect a new mill in the 
near 
Gamble & McKenneth, at La- 
Ind., was recently de- 


Machine Com 
recently de 


Glenville 
Pa., was 


A large addition is being built to the Sey 
mour Manufacturing Company’s tube works 
at Seymour, Conn, 

At Louisville, 
Company 
Crane 


3 
been 
is interested. 


the Stewart-Crane Paper 


has incorporated. John FE. 


The plant of the Acme Bicycle Works, Read 


ing, Pa., was recently destroyed by fire. The 
plant will be rebuilt. 
It is now definitely known that the She 


nango Valley (Pa.) Steel Company will erect 


an addition to their plant. 


J. Gibson Mellvaine & Co., of Philadelphia, 


Pa., will erect a new planing mill, 66 x 175 
feet, and three stories high. 

The New York office of the Philadelphia En 
gineering Works has been removed from No. 
126 to No. 120 Liberty street. 

The Georgia & Alabama Railroad will locate 
it shops at Americus, Ga. These, when fin 
ished, will cost about $70,000, 

The plant of the Titusville Milling & Rub 
ber Reclaiming Company, Titusville, N. J., 


was destroyed by fire recently. 

Wolfe Bros. & Co., of Pittsburg, Pa., will 
commence the erection of a factory just as 
soon as the site can be found. 

The planing miil of Henry Gans & Sons 
North St. Louis, Mo., was recently destroyed. 
Much of the machinery was damaged. 


At Alexandria, Va., the Smith Flexible 
Chain Company has been organized. Mr. E. 


J. Smith, of Washington, D. C., 
At New Paynesville, Minn., D. F. 


(Continued from page 37.) 


is president. 





Chandler, 


This is our No. 5 Grinder 
in miniature. It shows 
the general design of our 
goous. Notice the en 
ine lathe boxes. 

‘That do you want in 
the line of grinding ma 
chinery ? 


DIAMOND MACHINE CO.., Providence, R.1.,Chicago, Ill. 
London, CHAS. CHURCHILL & CO., Ltd. 
Paris, FENWIC K FRERES 
Berlin, SCHUCHARDT & sc HUTTE, 
Copenhagen, V, LOWENER. 


VALUABLE BOOKS 


For MACHINISTS, ENGINEERS and STUDENTS. 
S, GASOLINE AND OIL ENGINES. 


By GARDINER D. HISCOX, M. E. 

A book designed for the general information of every 
one interested in this new and popular motive power, 
and its adaptation to the increasing demand for a cheap 
and easily managed motor requiring no lice snsed en 


— Price, $2.50. 
STEAM ENGINE CATECHISM. 


By eee’ GRIMSHAW, M. E. 
Tenth Edition. 13 Pages. Fully Ulustrated. 


nnd $2.00. 
ENGINE RUNNERS’ CATECHISM. 


By ROBERT GRIMSHAW, M. E. 
Second Edition. 336 Pages. Fully Illustrated. 


Price, $2.00. 
THE MODERN MACHINIST. 


By JOHN T. USHER, Machinist. 
Second Edition. 257 Engravings. 


Price, $2.50. 
‘SHOP KINKS.”’ 


By ROBERT GRIMSHAW, M. E. 


Nearly 400 Pages. 222 Engravings. 
Price, $2.50. 








322 Pages. 


*,* Any of the abo books sent Poisecdb receipt of price. Our large 
‘ atalogues peti ing woks on every practical subject, also a 
special cir slar of any ¢ f the ahove books, mailed free, on application. 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, NEW YORK. 


Automatic Solid Die Bolt 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “‘ A.”” 


>, Webster & Perks Tool Co. 
= Cor. Spring and Monroe Sts., 


Springfield, Ohio. 


Columbia University 
in the Zity of New York. 











SCHOOL OF MINES, 
SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHITECTURE, 
SCHOOL OF PURE SCIENCE. 
Four years’ undergraduate courses and spec 
st facilities for graduate work in all departments 


rculars forwarded on application to the Secre- 
tary of the University. 










J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer 

















































END THRUST BEARINGS. 





Roller Bearings 


REDUCE FRICTION 
aso SAVE POWER. 


Applicable to all Classes of 
Machinery. 


SEND FOR CATALOGUE. 


Mossberg & Granville 


Manufacturing Co. 
PROVIDENCE, R. 








— 4 TY 
— JN “VARIE —— 


“J, ERLANDSEN?, 


72 NTF 





END THRUST BEARINGS. 


























April 1, 1897. AMERICAN MACHINIST 37 




















Che HARTFORD, of Osakis, will erect a new flour mill, pro 
= fa j ne CONN U.S.A. vided the citizens furnish him a site and 
” 
“y bonus 
At Chicago, Ill., the Chicago Flexible Shaft 
Company has been formed Incorporators 
.»+ MAKERS OF... Charles S. Burton, I . Wray and D. M 
o . Carter. 
° Fine Machine a 2 ie: Sethi: Wie ds: igi Mii 
* Company has been formed. William Hamil 
on, Frank W I} el 1 Lewis Mitchel 
Complete Plants furnished for Bicycle, lypewriter, Gun and Sewing Machine Makers. Gauges and Sma ‘ om a ; oe 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging daaropales: 
and Trimming Dies for all classes of work. At Trenton, N. J., the Heywood Bros. & 
England—Bvuck & HICKMAN, 280 Whitechapel Road, London, I Chicago—+? and 44 South Clinton Street Wakefield Company has een incorporated 
France—FENWICK FRERES & Co., 21 Rue Martel, Paris Boston—281 Franklin Street } 
New York—123 Liberty Street rhe incorporators are 1 Ii. Hiteheock and 
John D. Walsh, of Brookly G. H. Gardiner 
FINEST QUALITY OF REAMERS., ["o0 0 bececeser kes 
es Pi Orland W Ifart, of I River, Mass., is 
} Patent Spiral Flutes, ‘‘ LIGHTNING AND GREEN RIVER” SCREW PLATES, the president of a new company known as th 
= ~ — Taps. Dies, etc. United States Signal Company, of Portland 
: : Me., for the purpose of manufacturing electri 
SEND FOR eal and mechanical apparatus 
' ; : CATALOGUE. The Hoffman & Billings Manufacturing Con 
% . of Milwaukee, Wis., ll emove tits 
WILEY & RUSSELL MFC. C., Creenfield, aes. COS ee 
Agents in London, SELIG, SONNENTHAL & CO., 85 Queen Vi sete 0s, ae sad this gr Ala., and consolidate wit! 
the Weller Pipe Company, and the new con 
ai a 7 z cern will be known as the Hoffman, Billings & 
3 : FITZGERALD. bd Boston Machinist. i2mo, Cloth, $1.00 Weller Manufacturing ¢ ompany 
7 
e METCALF. «+ Steel.’’ I2mo, Cloth, - - - - 2.00 A deal has just been made by which thé 
R t e ° ss Svo. Central Iron Works, Paxton Rolling Mills and 
ecen 3 OBERLIN SMITH. + Press Working of Metals.”’cioth, 3 00 eee ee ene en eee eae 
Publications. : JOHN WILEY & SONS, disposed of their plants to a new corporation, 
e : 53 East Tenth Street, NEW YORK CITY, to be known as the Central Iron & Steel Com 


pany. The incorporators of the new concern 


POINTS ! ! Al Design! Workmanship! |" Charles L. Bailey, J. D, Cameron, ete., 
e eee Material! Finish! ete 


The Payne Engineering Company, composed 





All these are comprised in the make-up of our lathes and 
are the four necessary pone the construction of a good | of Messrs. Stephen H. and Norman B. Payne 
tool. Add to these a FIFTH and a very important one, the wir : 

and Albert G. Duncan, who was formerly 








price, which we make very low to prompt cash buyers, and you have 
= story. Our ¢ ‘atalogue will tell you all about our Lathes, Planers, | with We stinghouse, Church, Kerr & Co., has 


~ FPF 9 to 15 in, Swing, NOM sabes | ire, Kerr & 
! é ‘SEBASTIAN LATHE COMPANY, ee a es ee ee a sre 


= CATALOGUE FREE. = 17 and 19 Culvert Street, CINCINNATI, OHIO, U.S.A, | hereafter be manufactured by the Wright 


Steam Engine Works, Newburgh, N. Y 
DYER & DRISCOLL, STAR LATHES 


ry 
PATENT SOLICITORS, 36 WALL 8T., N.Y. 
kkk 


rove dome, elf vag, Pe Robes _. Foot Power Screw Cut- New Catalogs, 


bok, Goth for Fa om fawn CoUnIN, ting, Automatic Cros ‘There are three sizes of Standard Catalogs, 
xt: 0, d ree aan a Feed, 9 and 12" owier. first authorized by the Master Car Builders’ 
Se —_ Send for Catalog B Association, 9°x 12", 6x9" and 3'2"x6’. 
We recommend the 6' x9’ size for machinery 


Seneca Falls Mfg. Co. . ; 
>, ee ait. Co 7 Water St.,Seneca Falls,N.Y ., Sat catal When they must be larger or smaller, 
how Ext ws pend ncapcons one 0 ‘the other standard sizes should be 
f ible. 
'96 THE NEW '96 JENKINS '96 |**°Pt¢4 # Possible 


JENKINS — Pack, S the Perfection of Joint Packing. Instantaneous, 
Yl , 
~ Does Not Squeeze Out and not necessary to 




















The Q. & C. Company, Chicago, IIL, send us 
a catalog illustrating and describing the Me- 


follow up joint. We garantee it to last for years Kee brake slack adjuster The catalog is 

JENKINS STANDARD PACKING on any and all pressures of steam or any kind of standard size, 6x 9 inches 
le Areas =: > joint where packing is required. Does not rot, burn We have received from the Whitlock Ma 
} weer iigs 3 or blow out, therefore the best for all purposes, chine Company, Derby, Conn., a pamphlet, in 
Call for and insist on having '96 JENKINS ’96, which Is illustrated and described the Whit 
stamped like cut. . lock pony printing press rhe pamphlet is 


€'4 x 10 inches 





JENKINS BROS., New York, Reston, Phita., Chicago. 
We have received from the Link-Belt Ma 


chinery Company, Chicago, IIL, a catalog 





containing illustrations and descriptions of 
coal and freight conveying machinery The 
catalog is standard size, 6x 9 inches 

NORTON EMERY WHEEL. CO. The John M. Rogers Boat, Gage & Drill 
Works, Gloucester City, N. J., have sent us a 
catalog containing descriptions and illustra- 
tions of measuring machines, caliper gages, 





reamers, mandrels, ete rhe catalog is 34x 


WORCESTER, MASS. 


Seno For Ittustrateo CataloGue 6 inches 


We have received from the Hayden & Derby 
Manufacturing Company, New York, a cata 
log which contains descriptions and illustra- 


THE BEST POWER HAMMERS tions of injectors Che catalog is 54 x 8% 
ON EARTH. inches, and will be sent to those Interested on 
2 sizes in Helve, Upright and | application 
Strap Styles. * . . : Gottfried 


We have received from Patterson, 
New York agents for the 


& Hunter, Limited, ! ag 
d for : ; , 
Sone Sop Cotas ale J. M. Carpenter Tap & Die Company, of Paw 
tucket, R. I., a catalog and price list of taps 
The Bradley Company and dies, die holders, screw plates, ete. The 


Syracuse. N ¥. catalog is 3% x 5% inches. 








BPRADLEY’s 
J HELVE HANMER, 
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curuneuaintra wives )] — WATCM OUR FUTURE 428° FIT CHBURG-—= 
Iron Body Valves) q iQ MACHINE WORKS 


, : FITCHBURG, MASS., U.S. A. 
enable us to offer superior 





Can Ship Immediately 


LATHES, PLANERS, 
SHAPERS, DRILLS 


CATALOGUE E. FREE Foreign Trade Soliciteg 


Valvesat reasonable prices. 
Aside from their superior 
construction, the materials 





and workmanship put in 





FITCHBURG 
LATHE 


18 in. Swing. 


same recommend them to those desiring the 
best. If you want such goods, you want 
**LUNKENHEIMER’ .”’ The intelligent user ap- 


previates them. Pocket Catalogue, gratis. 


THE LUNKENHEIMER CO., oer Drill Chucks. 


CINCINNATI, O. CATALOGUE 
EUROPEAN STORE, 35 Gt. Dover Street, TRUMP ees Lee co. 


LONDON, S. E. WILMINGTON, DEL., U.S. A. 


For Sale by CHAS. CHURCHILL & CoO., Ltd., 
LONDON, ENG. 

— FRICTION DISK DRILL 

f FOR LIGHT WORK. 




















, Temper and [oughen Steel 
= H A ad Bee Don’t think we are trying to make Tools of all kinds by using Ricnarp’s COMPOUND. 

di an +«sAPRIL FOOL’’ of you when we Tools made harder than oil or water temper, reed 
The speed can no drawing of temper, have a smooth, keen edge, 


ee . ee ig one ask you to send 35c. for a copy of file proof. Wear 5 to 8 times as long as ordinary 
change ro - — Tei ; " 3 
oto r6v0 with- | the linen bound edition of THE TOOL | temper. Trial will convince. Address, 
out stoppingor SS > 

shifting belts. CATALOGUE, or $1.00 for the hand- H. D. RICHARDS, Binghamton, N. Y. 
Power applied |————————. ose —-_ 

can be graduated to drive some cloth binding. We send THE Patent Carrying Track 


smallest or largest drills | TOOL CATALOGUE express paid for the OVERHEAD 


within its range—a won e 
derful economy in time | above amounts, and if they are not 
and great saving in drill : m= Y TRAMWAY 
breakage. fully worth what you paid for them, 

for Mille, Foundries, Machine Shops, er fer 


Bicrclt IANUFACTURE RS send us word and we will refund your erchandise. Send for 
The Coburn Trolley Track Mfg. Ce., 


USE THIS DRILL WITH 
-+- HOLYOKE MASS... 


























EXCELLENT RESULTS. money. What you pay for the Cata- 
With the countershaft at the logue is refunded with your first order 


base,all possibility of a shak 
ing spindle is obviated. Ca + 
pacity, 0 to5-16in. drill. Con amounting to $10.00. 
sidering cost, this is the 
handiest tool that can be a 











sacec wie a It is just what we call it— Mach nists? Fine Ti 
W.F, & JNO, THE TOOL CATALOGUE. ected a og 
BARNES CO. pores : : os ATI 
oop SEND FOR |} \A/ CATALOGUE 
os: Montgomery & Co., Nay 
England: THE TOOL DEALERS. 


Chas.Churchill 


Londen, it. C. 105 Fulton Street, New York City. 


Direct Connected cisaiitiiliin, 


MOTORS. 


The Bullock Electric Mfg. Co. 


Formerly CARD ELECTRIC MOTOR AND DYNAMO CO. 


Cincinnati, Ohio. 




















St. Péeul Building, New York. No. 665 Bourse Building, Philadelphia, Pa. 
No. 8 Oliver Street, Boston, Mass. 623 Western Union Building, Chicago, Ills. 


° 4 Send for Circular D. 
SOMETHING NEW, * Pisin Mosher «rise a co 
s FOR BICYCLE MANUFACTURERS. HARTFORD, CONN. 
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EMERY WHEELS. 


Hampden Corundum Wheel Co., 
Mass. 

Norton Emery Wheel Co., Worcester, Mass, 

Safety Emery Wheel Co., Springfield, O. 


ENGINES. GAS AND GASOLINE. 

Vaimler Motor Co., “Steinway,” Long Island 
City, } 

Mietz & Weiss, New York. 

Norman Co., J. J., Chicago, Ill. 

Otto Gas Engine Works, Philadelphia, Pa. 

Prouty Co., The, Chicago, III. 

Springfield Gas Engine Co., Springfield. oO. 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 

Webster Manufacturing Co., Chicago. I" 

Wolverine Motor Works, Grand Rapids, Mich. 


ENGINES, STEAM. 
Ames Iron Works, Oswevo. N Y. 
Cooke Machinery Cuo., New York 
Forbes & Co., W. L., Hoboken N. J. 
Frick Co., The. Wavnesboro, Pa. 
Toomey, Frank, Philadelphia, Pa. 
Weston Engine Co., Painted Post. N.Y. 


ENGRAVING MACHINES. 


Taylor, Taylor & Hobson, Leicester, England. 
FEED WATER HEATERS AND 
PURIFIERS. 


Taunton I --comotive Mig. Co.. Taunton, Mass. 


FERRULES, STEEL. 
Pratt Chuck Co., Clayville, N. Y. 


FITTINGS, PIPE. 
Kelly & Jones Co., New York. 
Tight Joint Co., New York. 


FOREIGN EXCHANGE. 


Brown Bros., New York 


FORGES. 


Buffalo Forge Co., Buffalo, N. Y. 
FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass. 


FURNACES, GAS. 


American Gas Furnace Co., New York. 


GAGES. 
Ashcroft Mfg. Co., New York. 
Rogers’ John M., Boat, Gauge & Drill Works, 
Gloucester . ity, > 2 
Starrett Co., Athol, Mass 
Wvke & Co.. a Sar Boston, Mass. 


GEAR CUTTERS. 
Gould & Eberhardt, Newark, N. J 
Brainard Milling Machine Co., Boston. 
Brown & Sharpe Mfg. Co., Providence, 
Starrett Co, L.S., Athol, Mass 
GEAR CUTTER CUTTER _ 
Gould & Eberhardt, Newark, 
GEARS. 
Bilgram, Hugo, Philadelphia. Pa. 
Boston Gear Works. Boston Mass. 
Grant Gear Works. Boston Mass. 
New Process Raw Hide Co., Syracuse, 
Shriver & Co., T., New York. 
GRAPHITE, LUBRICATING. 
Dixon Crucible Co., Joseph, Jersey City, N. } 
GRINDING AND POLISHING 
MACHINES. 
Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 


GRIND 


Barker & Co., William, Cincinnati, oO. 

GRINDING MACHINE, CUTTER. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co.. The, Cincir- 

nati, O. 

GRINDING MACHINE, UNIVERSAL, 
Cincinnati Milling Machine Co., Cincinnati, O 
Diamond Machine Co., Providence, R. I 

GRINDSTONES. 


Mitchell, Wilson, 
HACK SAWS. 
Q.&C Co., Chicago, Ill 


HAMMERS—STEAM. 


Bement, Miles & Co., Philadelphia, Pa. 


Brightwood, 


Mass 
~ & 


N. Y¥. 


Philadelphia, Pa. 


° 
Prybil P.. New York. 
Sellers & Co.. Inc., Wm., 


INDEX CENTERS. 


Cincinnati Milling Machine Co 
INDICATORS. 

Ashcroft Mfg. Co., New York. 

Starrett Co, L.S., Athol, Mass. 


INJECTORS. 


Penberthy Injector Co., Detroit, Mich. 
JACKS, HYDRAULIC. 


Watson-stillman Co., New York. 


JOINTS, UNIVERSAL. 


Vanderbeek Tool Works, Hartford, Conn. 


Philadelphia, Pa. 


, Cincinnati, O 





ALMOND 
DRILL CHUCK. 


Sold at all Machinists’ 
( Supply Stores. 
T. R. ALMOND, 
83. £85 Washington St., 
Brookiyn, N.Y. 


CAR SHOP OUTFIT. 


The following Machine Tools remain 
unsold from a lot of Machinery in a 
Car Shop. Most of the Machines 
have never been used. 

1 Niles 8 Spindle Arch Drill. 


1 Blakslee 14g ineh Bolt Header 
setter, complete with furnace. 






—) 





and Up- 


Hurlbut 2 inch Cutting-Off Machine. 
Fay & Scott 18 inch Turret Machines. 


1 1,500 Morgan Steam Hammer, 

1 20 inch Prentice Upright Drill 

1 36 inch Prentice Upright Drill. 

1 Springfield Tool Grinder. 

1 Acme 1 inch Double Bolt Cutter, 
1 Acme 2 inch Single Bolt Cutter. 

1 12 inch Stroke Traveling Head Shaper. 
1 Powell Planer, 24 in, x 24 in. x 6 ft. 
1 WVhio Planer, 27 in. x 25 in. x 7 ft. 

1 Draper Engine Lathe, 17 in. x 8 ft. 
l 

2 


Complete outfit of Heavy Wood-Working 
Machines for Car Work made by J A. Fay 
& Co., and Berry & Orton. 


HILL, CLARKE & CO., 
14 South Canal St., CHICAGQ. 


Solder without Rust 


sy usina@ THE ELLIOTT 
NON-CORROSIVE SOLDERING FLUID 


SAMPLE POST-PAID 10 CENTS. 


ELLIOTT CHEMICAL WORKS, Newton, Mass. 


PATENT your IDEAS! 


The simplest ideas if properly patented will 
frequently yield large profits. 


PHIL. T. DODGE, Patent Attorney. 


U.S. and Foreign Patents. Trade- marks, etc. 
LOAN AND TRUST BUILDING, WASHINGTON, D.C. 
HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers and Importers 
810 Walnut Street, PHILADELPHIA. 


Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of post- 

etoany onein any part of the world who will fur- 
nish his address. 


E.W.BLISS CO. 


| Adams St.,Brooklyn,N.Y. 


CHICAGO: 96 W. Wash’'n St. 














OWNERS OF 


The Stiles & Parker Press Co. 


400-PAGE CATALOGUE OF 


DIES, SHEARS 


AND OTHER 


BICYCLE, ELECTRICAL 


AND 


Sheet Metal Tools. 


CORRESPONDENCE SOLICITED, 


SPECIAL MACHINERY, ( 
Drop Forging PlantsSupplied. 








KEYWAY CUTTERS. 


Baker Bros., Toledo, ©. 
Mitts & Merrill, Saginaw, M 
LADLES. 
Whiting Found Ex pment irvey, I 
LATHES (see also Torre Lathes). 
Barnes Co., W. & John, Rockford, Ill 
Beaman & Smit “ Pro ride nee R 





Bement. Miles & Co., Philadelphia, ta 
Blaisdell & Co., P.. W orcester, Mass 


Bradford Mill Co., The. Cincinnati, O 

Bullard Machine Tool Co., Bridgeport, C. nn 

Cooke Mchy. C New Yor 

Davis & Egan Machine Tool Co,, The, Cincin 
nati, O 


Dietz, Schumacher & Boye, Cincinnati, © 
Fifield Tool Co., Lowell Mass 

Fitchburg Machine Works, Fitchburg, Mass 
Flather & Co., Nashua, N. H. 

Harrington, Son & Co.. E., Philade Iphia, Pa. 
Hendey Machine Co., T orrington, Coun 

Gill. Clarke & Co.. Sesten. Mass. 


Jones & Lamson Mach. Co., Springfield. V' 
e Blond, R.K., C incinnati. O 

Lodge & Shipley Mch Tool Co., Cincinnat ) 

McCabe, J. J.. New York. 

Montgomery & Co., New York 


New Haven Mfg. Co., New Haven, Conn 
Niles Tool Works Co., Hamilton, 0. 
Niles Tool Works Co., New York. 
Nliver, W. W. . Buffalo, N. Y. 

Pond Machine ‘Tool Co.. Plaintield, J 
rratt & Whitney Co., Hartford, +e 1. 
Prentiss Tool & Supply Co., New York 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., Cincinnati. O 
Seneca Falls Mfg. Co., Seneca Falls, N. Y 
Stark, John, Boston, Mass 

Warner & Swasey, Cleveland, O 


LUBRICA TORS. 
Kelly & Jone. Co., New York 
Lunkenheimer Co., Cincinnati, O 


MACHINERY AGENTS. 


Houghton Co., W , London, Eng 


MACHINE TOOLS. 


Bement. Miles & Co, Philadelphia, Pa 
Pond Machine [ool Co., Plantield, N 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


MACHINISTS TOOLS AND SUPPLIES. 


Besly & Co., Chas. H., Chicago, Ill. 


MEASURING MACHINES. 


Rovers, John M., Boat. Gauge & Drill Works, 
Gloucester City, N 
MICROMETERS. 
Starrett Co, L Athol, Mas 


MILLING CUTTERS. 


Cincinnati Milling Machine Co., 
Erlandsen, J.. New York. 


Cincinnati, 0. 


Reinecker, J. E., Chemnitz-Gablenz, Ger- 
many 
Starrett Co., L.S., Athol, Mass, 
MILLING MACHINES. 
Adams C« Dubuque, Ta 
Bement, Miles & C P hilade Iphia, Pa 


Brainard Milling Mi chine Co. Boston, Mass 
Brown & Sharpe Mfg. Co.. Provi dence, RK. I 
Clough, R M.. New Haven, Conn 

incinnati Milling Machine C o., Cincinnati, O. 


Cooke Mchy. Co., New York 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 


W. D.. Hoboken, N. J 

Garvin Machine Co., New York 

Kempsmith Mch. Tool Co., Milwaukee, Wis. 
McCabe, J. J.. New York. 

Mergenthaler & Co., Ott., Baltimore, Md 
Niles Tool Works Co., Hamilton O 

Niles Tool Works Co. New Vork 

Pond Machine Tool Co., Plainfield, N. J 
Reed Co., F. E., Worcester, Mass. 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N, J. 


MOTORS, ELECTRIC. 
Bullock Elec. Mfg. Co., Cincinnati, O 
Crocker-W heeler Electric Co.. New York. 
Dallett & Co., Thos. H., Philadelphia, Pa, 


NUTS, FINISHED. 


Forbes & Co. 


Trump Bros. Machine Co., Wilmington, Del, 
OIL CUPS. | 

Lunkenheimer Co., Cincinnati, O. 
PACKING. 

Peerless Rubber Mfg. Co., New York 


PAINTS, FIRE-PROOF. 
Johns Mfg. Co.. H. W., New York 


PATENT ATTORNEYS. 


Dodge, Phil. Washington, D.C 
Dyer & Driscoll, New York. 
Gooch, Charles J., Washington, D. C. 


Wedderburn & Co., John. W ashineton D.C. 


PATTERN MAKERS’ MACHINERY. 


Whitney, Baxter D., Winchendon, Mass 
PERFORATED METALS. 
Harrington & King Perforating Co., 
Chicago, I) 
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PHOSPHOR BRONZE. 


Phosphor Bronze Smelting Co., 
delphia, Pa. 


PIPE CUTTING AND THREADING 
MACHINES. 


Curtis & Curtis, Rridgeport. Conn. 
Pedrick & Ayer, Philadelphia, Pa 
Saunders’ Sons, V., Yonkers, N. ¥. 


PIPE, WROUGHT. 


National Tube Works, McKeesport, Pa 


PLANERS. 


Bement, Miles & Co.. Philadelphia, Pa 

Betts Machine Co.. Wilmington, Ve! 

wavis & Egan Machine Tool Co., The, Cincin 
nati, O. 

Detrick & Harvey Mach. Co,, Baltimore, Md 

Cocke Mchy. Co., New York 

Fitchburg Machine Works, Fitchburg, Mass 

Flather P1; a r Co., Nashua, N. H. 

Gray Co.G A..C incinnati O. 

Hendev wt: ichine Co., Torrington, Conn 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York 

Niles Tool Works Co., Hamilton O, 

Niles Tool Works Co., New York 

Pond Machine Tool Co., Plainfield, N. J 

Pratt & Whitney Co., Harttord, Conn. © 

Prentiss Tool & Supply Co., New York. 

Whitcomb Mfg Co., Worcester, Mass 

Whitney, Bz - er D)., Winche _ yn, Mass. 

Wilson, W. , Rochester, N, 


PRESSES, DIES, ETC. 


Bliss Co.. E. W., ng ba aa Ws 

Bremer Machine Co., G. J.. Ka! amazoo, Mich 
Gould & Eberhardt, Newark, J 

esebery & Granville Mfg. Co. . Providence 


Ltd., Phila- 


Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O 
PRESSES. HYDRAULIC. 


Watson-Stillman Co , New York 


PROTRACTORS. 
Coffin & Leighton, Svracuse. N. Y. 
Starrett Co., LS, Athol, Mass. 


PULLEY BLOCKS. 


Gebr. Bolzani, Berlin, Germany. 


PUNCHES AND SHEARS, 
Davis & Egan Machine Tool Co., Cincinnati,C, 
Long & Allstatter Co., Hamilton. O. 
New Doty Mfg. Co., Janesville, Wis 
Pedrick & Ayer, Philadelphia, Pa 
RACK CUTTING ATTACHMENT. 


Cincinnati Milling Mach, Co., Cincinnati, O 


RAW HIDE. 
New Process Raw Hide Co.. Svracuse. N. ¥ 
Shultz Belting Co., St. Louis, Mo. 
REAMERS, 
Mergenthaler & Co., Ott., Baltimore, M4 
Rogers, John M , Boat, Gauge & Drill Works, 
Gloucester City, N. J 


RIVETING MACHINERY. 


Adt & Son, John, New Haven, Conn 


ROLLER BEARINGS. 


Hyatt Roller Bearing Co., Newark, N | 


ROLLING MILLS. 


Mossberg & Granville Mfg. Co., 
R. 1 


RUBBER GOODS. 

Peerless Rubber Mfg. Co., New York. 
RULES, STEEL. 

Coffin & Leighton, Svracuse, N. Y. 

Starrett Co., L. S., Athol, Mass 
SAFETY VALVES. 


Crosby Steam Gage & Valve Co., Boston, Mass 


SAWS, HACK. 
Q. & C. Co.. Chicago, Ill 
SAWING MACHINES, METAL. 
Q. & C. Co., Chicago, Il 
SCHOOLS. 
Columbia University, New York. 
International Correspondence Scnools, Scrap 
ton, Pa. 


SCREENS, PERFORATED METAL. 
Harrington & King Perf. Co., Chicago, II] 
SCREW MACHINES (see Turret Lathes). 

SCREWS, MACHINE, 


Hubbell, Harvey, Bridgeport, Conn 
Worcester Machine Screw Co., Worcester 
Mass. 


SCREW PLATES. 


Reece Co.. Edw. F., Greenfield, Mass. 


Providence, 





ECONOMY Brings PROSPERITY. 
THE 
World Renowned 


NBeR tit] 


AUTOMATIC INJECTOR 


18 THE 
Most Economical and Durable 
BOILER FEEDER. 
Working range 23 to 150 Ibs. Steam. 
PENBERTHY SPECIALS work to 250 Ibs. Steam. 
SEND FOR CATALOG. 
PENBERTHY INJECTOR COMPANY, 


124 Seventh Street, Detroit, Mich. 
Largest Injector Manufacturers in the World. 








COMBINED DRILL AND COUNTERSIN 
FOR CENTERING LATHE WORK, 


— J.T.SLOCOMB&C0.,.-— 


PROVIDENCE,R.I. U.S.A, 












Cut Theoretically Correct. 
B Speci a for | aoe worm 


HUGO Bi BILGRAM, 
Machinist, 








‘at BENTEL3MARGEDANT 


Saanoraeratns of P COMPANY 


WOODWORKING. HAMILTON, 0. 
MACHINERY | 











This Style of 


GEAR CUTTER 


Will cut good Bevel and 
Miter Gears at one cut 
as well as Spur Gears. 
Made for any pitch or 
teeth, by 


R. M. CLOUGH, 


New Haven, Conn. 





DO YO WANT 
FOREIGN TRADE ? 


We have special facilities for creating or 
extending trade in ENGLAND. Write 


for particulars 


W. HOUGHTON CO., 94 Regent St., London, Eng. 





McFADDEN COMPANY, 


No. 722. Arch St., PHILADELPHIA, isd 














wn{d ¥ |48eg 








SEPARATORS. 


Springfield Separator Co., Springfield, Vt 


SHAFTING 


» ETC. 
Pryibil, P., New York. 
SHAPERS. 


Bement, Miles & Co., Philadelphia, Pa 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 

Cooke Mchy. Co., New York. 

Gould & Eberhardt. Newark, N. J 

Hendey Machine Co.. Torrington, Conn. 

Prentiss Tool & Supply Co , New York. 

Pratt & Whitney Co., Hartford, Conn. 


Ss . 
Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SLOT TERS. 
Betts Machine Co., Wilmington, Del 
Niles Tool Works Co., Hamilton, O. 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass, 


SPECIAL MACHINERY. 
McMullin Mfg. Co., F. R., Chicago, Ill. 
Parker-Wishart-Hall Co., Stamford, Conn 
Rogers, John M., Boat, Drill & Gauge W¢ 
Gloucester City, N. J. 


SQUARES. 


Starrett Co., L. S., Athol, Mass 


STEAM BOILER INSURANCE, 
Hartford Steam Boiler Ins. & Insp. Co., Hart- 
ford, Conn. 


STEEL. 
Crescent Steel Co.. Pittspurg. Pa. 
Jessop & Son., Wm., New York, 
lones & Co, B M,, Boston. Mass. 
Pittsburg Tool Steel Co., Pittsburg, Pa 


TAPPING ATTACHMENT. 


National Chuck Co., New York 


TAPPING MA 


e 
National Machinery Co., Tiffin, O 


TAPS AND DIES. 
McFadden Co., P hiladelphia, Pa. 
Reece Co., E. F. . Greenfield, Mass. 
Saunders’ "Sons, poe Yonkers, N. \ 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield. Mass. 


TOOL CATALOGUE, 


Strelinger & Co., Chas. A., Detroit, Mich. 


TOOL HOLDERS. 
Armstrong Bros.’ Tool Co., Chicago, Ill. 
Gould & Eberhardt, Newark, J 


TOOLS, MECHANICAL, FINE. 
Standard Tool Co., Athol, Mass 
Sawyer Tool Co., Athol. Mass. 
Starret Co., L. S., Athol, Mass. 


TRAMWAYS, OVERHEAD. 
Coburn Trolley Track Mfg. Co., Holyoke, 
Mass. 


TURRET LATHES (Screw Machines). 
Bardons & Oliver. Cleveland, O 
Bement, Miles & Co., Philadelphia, Pa 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Cooke Mchy. Co., New York 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dreses,. Muller & Co., Cincinnati, O. 
Garvin Machine Co., New York. 
Tones & Lamson Machine Co., Springfield. Vt. 
Lodge & Shipley Mch. Tool Co., Cincinnati, O. 
Warner & Swasey, Cleveland, O. 

VALVES. 
Jenkins Bros., New York. 
Kelly & Jones Co., New York 
Lunkenheimer Co., Cincinnati, O. 


VENTILATORS. 


Pancoast Ventilator Co., Philadelphia, Pa. 


McCabe. J. J.. New York. 
Niles Tool Works Co., New York. 
Wyman & Gordon. Worcester, Mass. 


WATER MOTORS. 


Backus Water Motor Co., Newark, N. J. 


WIRE MACHINERY. 
Adt & Son, John, New Haven, Conn. 
Goodyear, S. W., Waterbury, Conn. 


WOODWORKING MACHINERY. 
Bentel & Margedant Co., The, Hamilton, O, 
J. A. Fay & Egan Co., Cincinnati, O. 
Pryibil P., New York. 
Whitney, Baxter D.. Winchendon, Mass 


WORM GEARS. 
Albro-Clem Elevator Co., Philadelphia, Pa, 
Morse, Williams & Co., Philadelphia,Pa. 


WRENCHES, SCREW. 


Coes Wrench Co., Worcester, Mass 
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..NEW BLOOD.. 


IN AN OLD BUSINESS. 


THE COOKE MACHINERY CO. 


Successors to CQOQKE & CO. 








167 Washington Street, NEW YORK, N.Y., U.S.A. 


Between Liberty and Cortlandt, 
TELEPHONE, 1955 CORTLANDT. 


Metal-Working Machinery 


FOR EVERY PURPOSE, 


And Dealers in 


Engines, Boilers, Steam Pumps, Pressure Blowers, Gas Exhausters, 
Hangers, Shafting, Pulleys, and 
SUPPLIES FOR MACHINE SHOPS, RAILROADS, STEAMSHIPS, CONTRACTORS, MINES AND FACTORIES. 


Agents in New York for eee 





BRADFORD MILL COMPANY’S Engine Lathes, [4 in. to 36 in. swing. 

SIBLEY & WARE’S Drill Presses, 20 in. to 30 in., with all Modern features. 

J. STEPTOE & CO.’S Shapers, 16 in. to 34 in. stroke—Crank and grd. 
OESTERLINE’S Milling Machines, Plain and Universal. 

THE TAYLOR ENGINE COMPANY’S Engines, High Speed, Auto. and Plain. 

THE CONNERSVILLE BLOWER COMPANY’S Pressure Blowers and Gas Exhausters. 
BUFFALO STEAM PUMP COMPANY’S Steam Pumps for every service. 

DIAMOND MACHINE COMPANY’S Grinding and Polishing Machinery. 


.. WRITE FOR OUR... 


General Catalogue A. Engine and Boiler Catalogue B and C, Machine Tool Catalogue D. 
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WE MAKE THE BEST 


Centrifugal Oil 
Separators. 





You will always get better results by specifying the purpose 
for which steel ordered is to be used. HAVE YOUR STEEL 
FITTED TO YOUR WORK. This is our specialty. 

CRESCENT STEEL [fjttsaurcn, Pa. ee . 
pringhe eparator Co. 


NEW YORK, N. Y- ; e 
COM PANY, DENVER, COL. Springfield, Vt. 








Furnished in two sizes 
Write for terms and let us 
send you one on trial 











WRITE NOW 


. ORIGI.a. DESIGNS. 
Prentice Bros, Lathes au isi rr. $ cise 
WORCESTER, MASS., U. S. A. Dr illing Mchy. Tools 


New__-—— 
Heavy 24 in. Lathe 


No gears to put on or take off. 

All feeds graduated. 

Very massive throughout. 

TWO-PITCH LEAD SCREW. 

Taper attachment instantly con- 
nected or released. 


The Lodge & Shipley Machine 


joel Cae—wee- 


CINCINNATI, OHIO, U.S.A. 


Messrs. Markt & Co., Ltd., Hamburg, Berlin, Paris, 
Agents for Continent of Europe. 




















o— _ 
| 
ie . 
. | ‘ 1 { 
Compound Automatic |The Tabor Steam Engine Indicator 
- x | 
~ FITTED WITH THE 
belt Air Compressor.. 
— _ Houghtaling Reducing Motion and 
f AS . . 
. 
Electrical Attachment. 
| Send In use 
for our on all 
a { books on the new 
(= >} Modern and old 
~ 
Engine cruisers 
Room and 
For Suop Use, TO OPERATE HolsTs, ETC. —— —— 
ances, of the 
A very successful and durable Machine—stops and) sent U; Ss. 
starts as required—no more power used than necessary free. Navy. 
to keep the pressure. This Machine, along with our 
great variety of hoisting devices, is being extensively 
used by the most progressive shops. 
WRITE FOR FORMS 5 AND 17 NOVELTY. ' 
PEDRICK & AYER CO.. Address Sole nee eee 
1001-1003 Hamilton Street, PHILADELPHIA, PA. The Ashcroft Manufacturing Co., 
sani Liberty Street, New York. 
MANNING, MAXWELL & MOORE, Selling Agents, nn 1 iin = as - n 
111 Liberty Street, New York. | epg f “Gia” ic Mass +4 este ae 
~ 








AUTOMATIC FRICTION CLUTCH CO. 22°" 
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STEEL RULES, 
ENGLISH AND METRIC, 
STRAIGHT EDGES, 
CENTER GAUGES, 
COMBINATION SQUARES, 
DOUBLE SQUARES, 
TRY SQUARES, 

T SQUARES, 
CALIPER SQUARES, 
MICROMETER CALIPERS, 
BEVEL PROTRACTORS, 
UNIVERSAL BEVELS, 
SCRATCH GAUGES, 
SCREW PITCH GAUGES, 
CUT-NIPPERS, 
DEPTH GAUGES, 
HACK SAW FRAMES, 
SCREWDRIVERS, 
SPEED INDICATORS, 
SURFACE GAUGES, 
CALIPERS, 
DIVIDERS, 
LEVELS, 
DRAUGHTING APPARATUS. 





BDDOOOGOGGGOGOGGS9OSSD. OOOOH 
9DOOGOSOSGGGOG9OSGG9S9OS9S 


SSOSSOSSSSSSSsgseos SSSOSOSSSSSOSoss 

© BERLIN: VIENNA; @ 
SSF Spandentraa ESTABLISHED 1880. Vit Bez. Bretegase 17, @ 

| 3 Ls re | ARRE | ~~ : 
© 9 © 

6 nent 5 ° 

© TOOLS Chas. Churchill & Co., Ltd., ATHOL, MASS., U. S. A. CUT TERS—Chas. ey Mg © 

15 Leonard Street, Finsbury, E. C. 112 Queen Victoria Street, E.C. e 

at iii , ganged P SHSOSSH OSS OSSOSS9Ss 


168 Lake Street. 
a 


OUR 
CATALOGUE 


Is an illustrated book of 98 pages, 
listing over 137 different styles of Fine 


© 
© 
© 
9 
© 
© Mechanical Tools, and a large line of 
© 
© 
© 
© 
© 





up-to-date cutters. It is sent free to 
anyone who will ask for it. 
FORMED CUTTERS, 
SIDE MILLING CUTTERS, 
SCREW SLOTTING CUTTERS, 
TAP AND REAMER CUTTERS, 
T SLOT CUTTERS, 

END MILLS, 
ANGULAR CUTTERS, 
METAL SLITTING SAWS, 
SPROCKET WHEEL CUTTERS, 
STOCKING CUTTERS, 
WORM HOBS, 


© 
© 
© 
© 
Si 
© 
e GEAR CUTTERS, 
© 
© 
© 
© 
© 





MILLING CUTTERS. 


CUTTERS 


SHOOHOSHOHOHOOOHOOS 
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A Machine that no Shop can Afford 


Soe... dF be Without! 
— Beats the Lathe many times over for commeneees 


FULL DESCRIPTION, Boring Small Work SOLICITED. 
Main Office and Works, 


The Niles Tool Works Company, ““husitox ono. 


Branches: NEW YORK, CHICAGO, BOSTON, PHILADELPUIA, PITTSBURGH. 






























A. GRAY CO. CINCINNATI, O. 
HILL, CLARKE & CO., 14 South Canal St., Chicago, Ill. 
STRONG, CARLISLE & TURNEY CO., 193 Bank St, <cevelane, oO 
These Machines E. A, KINSEY & CO., 331 West Fourth be., Cincinnati, 





THE G. 


are sold THOS. K. CAREY & BROS, CO., 26 Light St., Baltimore, “Ma. 
by the following J. J. McCABE, 14 Dey St., New York City. 
Agents: PACIFIC TOOL & SUPPLY CO., 102 Firat St., San Francisco, Cal. 
SCHUCHARDT & SCHUTTE, Berlin, Vienne and Brussels. 
CHAS. CHURCHILL & CO. , Ltd., London and Birmingham, England. 








BROWN BROTHERS & Co. 


59 WALL STREET, 





BUY AND SELL 


— 2x 24 Flat nea pr oo 
CABLE TRANSFERS O if f | ‘ C a nowy ready for prompt shipment oquipped with comt- 
JONES & LAMSON MACHINE CO., 


Sole Builders and Sole Selling Agents 
AS WELL AS ON for America. 


Representative for Germany, Switzerland, Austria- 
f) 


Hungary, Russia, Holland and Belgium: M. KOYEMANN, 

G R E AT B R j TA | N + E U R 0 P E A N D A U S T R A L | A + Charlottenstrasse 112, Dusseldorf, Ge armany. England: 

CHARLES CHURCHILL & Co., Ltd., 9-15 Leonard St., Fins- 

bury, London, E. C.; 6 Albert St., Birmingham. HENRY 
KELLEY & Co., 26 Pall Mall, Manchester. 


“ACME 


=~ Machinery Co. 


i cmecmiammmaall 


ISSUE COMMERCIAL AND TRAVELERS’ CREDITS 
AVAILABLE IN ALL PARTS OF THE WORLD. 


Wham Mis Wl. Suc PHILADELPHIA. 


THE NEW TOOL GRINDER, No. 2? . 
HAVE THE CENTRIFUGAL SAND MIXER? MANUFACTURERS OF 


THE VICARS’ MECHANICAL STOKER? ACME BOLT AND 
EXAMINED jy 




















RIVET HEADERS, 
ACME SINGLE AND 
DOUBLE AUTO- 
MATIC BOLT CUT- 
TERS, cutting from 
1-8 in. to 6 in. diam. + 


ALSO SEPARATE 
HEADS AND DIES. 











PATENT ENTIRELY AUTOMATIC 
GEAR CUTTERS @ 
‘«sRADIAL DUPLEX” GANG CUTTERS 





Drone 


EXPORT TRADE ST. LOUIS, MO. 
A SPECIALTY. 


ee eres ArIRs 
mo a CAPRESSOR WORKS 


CATALO GUE 26 Crtianat St NEw YORK. Jj ME ALLEN 








» President. 
GE AR WHEELS WM. B. FRANKLIN, Vice-President. 





CUTTING f. B. ALLEN, Second Vice-President. 


Grant Gear Works, J. B. PIERCE, Secretary and Treasarer. 


1% South Sie eect ear — - 
6 Portland Street, - CENTER CRINDERS, 
8s Seneca Street . WILLIAM BARKER 4 CO., Efrs., 


EVELAND. | yn AND BRASS WORKING MACHINERY, 
Send tee Catalog. CINCINNATI, OHIO. 









GOULD & EBERHARDT, 
NEWARK, NEw JERSEY, U. S. A. 


AGENTS. JOHN LANG & Sons, Johnstone, Scotland; 
BcuUCHARDT & ScuuTrer, Berlin, Vienna and Brussels. 











